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1.0 INTRODUCTION 
 
This report has been prepared on behalf of The Boeing Company (Boeing) as part of Duwamish 
Waterway sediment source control activities at the 107-acre Plant 2 facility (Figure 1).  Plant 2 is 
located on East Marginal Way South in Seattle, Washington, with the southern portion 
extending into Tukwila, Washington.  This report addresses sampling completed under the 
Revised Stormwater Source Control Work Plan (revised work plan) for Boeing Plant 2 (Golder 
and Floyd|Snider 2007).  The revised work plan was prepared and has been carried out in 
response to the Environmental Protection Agency’s (EPA) May 26, 2006 request for an interim 
measure (IM), and in accordance with the 1994 Administrative Order on Consent (Order) No. 
1092-01-22-3008(h) between Boeing and EPA Region X.  The Order is issued pursuant to 
Section 3008(h) of the Solid Waste Disposal Act, also referred to as the Resource Conservation 
and Recovery Act (RCRA).  
 
The west side of Plant 2 adjoins a section of the Lower Duwamish Waterway.  Duwamish 
Waterway sediment in front of Plant 2 is being addressed as part of the Order, and is referred to 
as the Duwamish Sediment Other Area (DSOA).  Cleanup of DSOA sediments will be 
performed under RCRA as an IM in a manner consistent with the corrective measure process 
under the Order.   
 
As part of the sediment cleanup action, and within the context of a Duwamish-wide initiative, 
potential sources of contamination must be identified and demonstrated to be controlled.  To 
this end, the objectives of stormwater source control are to 1) investigate and document the 
extent to which contaminants may be discharged from the Plant 2 storm system to the 
Duwamish Waterway via either water or suspended solids, and 2) initiate control actions 
necessary following the identification of any such contaminants and their source(s).  The annual 
source control investigation consists of sampling of both stormwater and suspended solids in 
the stormwater from selected locations within the Plant 2 stormwater system, comparing 
analytical data to action levels, and identifying areas and methods for control actions, as 
necessary. 
 
Boeing submitted the original Stormwater Source Control Work Plan (original work plan) (Golder 
and Floyd|Snider 2006) to EPA on October 4, 2006 based on EPA’s August 31, 2006 approval 
with modifications of the draft work plan.  The first round (round 1) of source control sampling 
was conducted between October, 2006 and April, 2007.  The round 1 results were presented in 
the Stormwater Source Control Round 1 Sampling Report (round 1 sampling report) 
(Golder 2007).  Following completion of round 1, Boeing submitted the revised work plan, which 
was approved by EPA on January 15, 2008.  Results of the second and third rounds (rounds 2 
and 3) of source control sampling were presented in their respective sampling reports 
(Golder 2008a; 2010a). 
 
The fourth round (round 4) of source control sampling began on November 9, 2009 and was 
completed on April 22, 2010.  This report documents the round 4 sampling effort, presents the 
analytical results, and identifies response actions where necessary.  Section 2 summarizes the 
overall source control investigation approach.  Section 3 presents the field and analytical 
methodology for round 3 sampling.  Section 4 summarizes the round 3 analytical results.  
Section 5 presents conclusions and identifies source control actions. 
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2.0 SUMMARY OF SOURCE CONTROL EVALUATION 
 

The annual stormwater source control investigation was initiated in 2006 in response to 
elevated concentrations of polychlorinated biphenyls (PCBs) and metals detected in catch basin 
solids samples during a 2005 storm system survey (Tier 1/Tier 2 survey) (Floyd|Snider 2005).  
Source control sampling is now conducted annually during the rainy season (October to May).  
Rounds 1 (2006-2007), 2 (2007-2008), and 3 (2008-2009) have been completed and reported to 
EPA (Golder 2007, 2008a; 2010a).  Round 4 (2009-2010) began on November 9, 2008 and was 
completed on April 22, 2010.   

 
The Plant 2 stormwater source control evaluation described in the original work plan consisted 
of sampling and analysis of suspended solids and/or water along 12 of the 24 active stormwater 
lines.  EPA selected the stormwater lines to be sampled in a letter dated May 26, 2006 following 
discussions and a tour of the Plant 2 stormwater system.  For some lines, both a suspended 
solids sample and a water sample were to be collected.  For lines where building roofs are the 
sole source of drainage, only water samples were to be collected.   
 
Selected stormwater lines that convey primarily roof drainage (D, G, L, M, O, S, and V) were 
selected to undergo one-time water-only sampling.  Stormwater lines A, B, I, J, and Z had 
detectable concentrations of PCBs and/or metals within catch basin solids samples collected 
during the Tier 1/Tier 2 survey (Floyd|Snider 2005).  Locations along these five lines were 
identified for either contingent one-time (line A) or periodic (lines B, I, J, and Z) sampling for 
both suspended solids (using a filtration device) and water (passing through the filtration 
device).  Along line J, two sampling locations were selected due to the line’s split piping 
configuration before it discharges to the municipal roadway drainage system along 16th Avenue.  
During round 1, the line A sampling location was re-located from the outfall (2-449), identified in 
the original work plan, to an upgradient location (2-371) due to continuous tidal interference.  
This modification was documented in the revised work plan.  The original work plan also 
identified action levels to which the data would be compared to assess the need for further 
source control measures. 
 
Based on comparison of round 1 results to action levels, the round 1 sampling report identified 
sampling locations, media, and associated analyses for subsequent source control sampling, 
beginning with the 2007-2008 rainy season.  During round 1, source control analytes were 
detected above action levels in samples from only two of the seven locations selected for one-
time water-only sampling (lines G and V).  As a result, during round 2, water-only samples were 
collected from only these two locations.  Both suspended solids and water sampling were 
continued at all six of the round 1 sampling locations.  As identified in the revised work plan, the 
planned analyses were also updated based on results from the first sampling round.   
 
The round 2 results affirmed some round 1 exceedances of source control action levels for both 
PCBs and metals.  To address these exceedances, in March 2008, Boeing submitted an IM 
work plan that identified source control actions (2008 IM) to be completed during the summer of 
2008 (Golder 2008b).  The IM work plan was submitted in May 2008 (approved by EPA in June) 
prior to submission of the round 2 data report (Golder 2008a) to allow implementation of the 
control actions during the dry summer months.  The IM was conducted during the summer and 
fall of 2008, and is described in the Interim Measure Completion Report - 2008 Stormwater 
Source Control Catch Basin Sampling and Storm Line Cleaning for Boeing Plant  
2 (IM Completion Report) (Golder 2008c).  In general, the 2008 IM consisted of: 



Stormwater Source Control Round 4 Sampling Report 
Boeing Plant 2 

 

BP2 Stormwater Source Control R4 Rpt.doc  Report 
June 2010  Page 3 

 Visually inspecting catch basins and collecting solids samples to assess potential entry 
points for PCBs and metals 

 Cleaning catch basins and structures based on the analytical results and visual 
observations of accumulated solids 

 Cleaning stormwater lines to remove legacy solids that may be ongoing sources of 
PCBs and metals detected during source control sampling 

 Conducting a video survey of the stormwater  lines to assess the integrity of the pipes 
and evaluate the cleaning 

 Installing geotextile filter fabric inserts at selected stormwater system entry points to 
reduce the volume of solids entering the stormwater system 

As part of this IM: 
 

 494 samples were collected from 364 locations 

 27,034 linear feet of stormwater line were cleaned, including 349 storm line segments 
and 12 channel drains/trench drains 

 417 structures were cleaned, including catch basins, inlets, manholes, pump basins, 
channel drain collection boxes, and oil/water separators 

 18,435 linear feet of stormwater line were inspected via video survey 

 261 new geotextile filter fabric inserts were installed at grated structures such as catch 
basins and inlets, and 26 existing fabric inserts were removed, cleaned, and re-installed 
at the remaining catch basins and inlets 

Round 3 results demonstrated a general improvement from rounds 1 and 2, but indicated that 
PCBs and metals remained variably present in stormwater discharges at concentrations above 
their respective action levels (Golder 2010a).  To address the remaining exceedances, during 
the fall of 2009, Boeing sampled and cleaned or replaced geotextile surface inserts in catch 
basins on storm lines B, I, J, and Z.  Boeing also thoroughly swept the area around the Jet A 
fuel tanks near the east end of storm line B where elevated PCB concentrations had previously 
been detected in the stormwater system.  This work was documented in a technical 
memorandum (2010 tech memo) submitted to EPA on April 13, 2010 (Golder 2010b). 
 
The 2009-2010 round 4 source control investigation data presented in this report is evaluated 
relative to results from rounds 1 through 3 to gauge the effectiveness of source control actions 
to date, and determine whether additional mitigation actions are warranted. 
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3.0 2009-2010 SOURCE CONTROL SAMPLING 
 

The 2009-2010 Plant 2 stormwater source control evaluation consisted of sampling and analysis 
of suspended solids and/or water along seven of the 24 active stormwater lines.  Two lines that 
convey primarily roof drainage (G and V) were sampled for water only.  The remaining five lines 
(A, B, I, J, and Z) were sampled for both suspended solids and water.   
 
Table 1 lists the sampling locations by stormwater line.  For each sampling location, the table 
provides the media, sampling frequency, and laboratory analyses performed.  Figures 2a and 
2b present the 2009-2010 source control sampling locations.  Samples were collected in 
accordance with the sampling and analysis plan (SAP) provided as Attachment A of the revised 
work plan.  The following sections describe source control sample collection and, where 
applicable, deviations from the procedures described in the revised work plan. 

3.1  Suspended Solids and Associated Water Samples 
 
The revised work plan identified six locations along five stormwater lines (A, B, I, J, and Z) for 
sampling of both suspended solids and water (Table 1).  Two sampling locations were selected 
along line J due to the line’s split piping configuration before it discharges to the municipal 
roadway drainage system along 16th Avenue.   
 
A pump and filtration method is used to obtain suspended solids and associated water samples.  
At each location, an electric sump pump is lowered to the bottom of the vault.  The pump is 
controlled by a float switch calibrated to activate at approximately eight inches of submergence, 
and to deactivate at a lower water level just above the pump intake.  The pump is fastened to a 
length of PVC pipe, which is connected at ground surface to a 20-inch stainless steel filter 
housing containing a 5 micron polypropylene felt filter bag.  A pressure gauge is mounted on the 
filter housing.  A water sampling port and a flow totalizer are placed downstream of the filter 
bag.  Discharge is routed via garden hose to either the downstream pipe exiting the manhole or 
to a downstream catch basin.  A rain gauge is placed on the ground surface near the sampling 
apparatus to measure cumulative rainfall over the sampling period. 
 
Pumping and filtration at the six locations was conducted between November 13, 2009 and 
April 22, 2010 using three identically-constructed sampling devices.  A water sample was 
collected as soon as practicable following setup of each sampler.  Water samples for metals 
analysis were filtered using a 0.45 µm field filter.   
 
At each location, the sampler was deployed for several weeks to several months, depending on 
weather conditions, the construction of the basin, and other logistical considerations.  After 
filtering several thousand gallons, the filter bag was removed from its housing and inspected for 
solids accumulation.  If the solids material present appeared sufficient for the required 
laboratory analyses, sampling was completed, and the filter bag was packaged for transport the 
laboratory.  Otherwise, the filter bag was returned to the housing for additional filtration.   
 
Table 2 presents the sampling duration, cumulative rainfall, volume of stormwater filtered, and 
the suspended solids mass recovery at each of the six sampling locations.  Field sample 
collection forms for suspended solids and associated water samples are provided in 
Attachment A.  Locations 2-371 (line A) and 36-131 (line Z) are periodically tidally influenced; 
the bottom elevation of each is generally below the high tide level, but above the low tide level.  
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For these locations, the pump is connected to a timer programmed to switch on during low tide 
periods only.  Therefore, pumping and filtration at these locations is limited to rain events 
occurring while the tide elevation is below the vault bottom.   
 
Water and filter bag samples are submitted to Analytical Resources, Inc. (ARI), of Tukwila, 
Washington, for analysis of metals, dissolved metals, and/or PCBs, as indicated in Table 1. 
Both metals and dissolved metals analyses comprised arsenic, cadmium, chromium, copper, 
lead, mercury, silver, and zinc, the eight constituents for which State of Washington Sediment 
Management Standards (Chapter 173-204 WAC) have been developed.  As specified in the 
revised work plan, the lab was instructed to conduct metals analysis on only those filter bag 
samples where sufficient solids mass was recovered to remove a representative sample for 
analysis independent of the filter bag matrix.  During round 4, each filter bag sample submitted 
contained sufficient solids for metals analysis.  For filter bag samples from lines B, I, J, and Z, 
following removal of the metals sample, the entire bag was extracted for PCB analysis.  As 
identified in the revised work plan, the sample from location line A requires analysis of metals 
only (PCBs were detected below the source control action level in the round 1 sample). 
 
During round 4, several circumstances encountered in the field required adaptation of the 
suspended solids sampling procedure, modification of the sampling locations, and/or repetition 
of sampling attempts.  Although not considered deviations from the work plan, these 
circumstances were communicated to EPA via email on March 15 and 16.  The following 
paragraphs summarize the equipment modifications made during round 4.  
 
As noted in the revised work plan and the round 1 report, manhole 18-505A (line J) is a wide, 
flat, flow-through vault that must be dammed for the water level to rise sufficiently to trigger the 
float switch on the sampling pump and initiate filtration.  During round 1, when the sampling 
method was still under development, a filtered solids sample was not recovered from this 
location.  The sample was successfully collected during subsequent rounds by damming the 
vault, typically with sand bags filled with sand and/or a plywood board placed over the outflow 
pipe.  In some cases, including round 4, bentonite chips were placed in one or more of the 
sandbags.  
 
On February 19, during a routine check of the sampler at this location, the field crew found a 
grey film coating the filter bag.  Inspection of the basin revealed nothing unusual and no 
indication of the source of the residue.  The water flowing through the pipe appeared clear and 
there was no such material on any of the concrete or sandbag surfaces.  After some additional 
observations and internal discussion, it was determined that the film was likely hydrated 
bentonite that had leaked from the sandbags damming the vault.  The field crew did not observe 
any free bentonite within the basin, and there was no evidence of bentonite material observed in 
the water sample collected on February 3.  The tainted filter bag was collected on March 9 
along with a sample of unhydrated bentonite.  Both samples were submitted to ARI for analysis 
of PCBs and metals.  All bentonite and sand-filled bags were removed from the vault and the 
sampler was temporarily decommissioned.  On March 22, a contractor performed confined 
space entry to install a semi-permanent brick and mortar dam at 18-505A.  
 
At the time the dam was installed at 18-505A, sampling had been underway at manhole  
3-307 (line B), another relatively flat, flow-through style vault, for over a month.  Despite efforts 
to block the outflow pipe with a wooden board and sandbags, the water level had not risen 
sufficiently to trigger the pump, except on one occasion when it was manually activated by the 
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field crew during a rain event.  Therefore, to facilitate sample collection and eliminate the need 
for sandbags, a semi-permanent dam consisting of a wooden board, bricks, and mortar, was 
installed at 3-307 on March 22, mid-way through the sampling period for this location.  The 
sampler was unplugged and removed from the vault during installation of the dam and was  
re-activated three days later, following inspection of the vault to confirm that the mortar had set. 
 
Similarly, after confirming that the mortar had set at 18-505A, on March 29 the field crew 
decontaminated the bentonite-tainted sampler and re-installed it with a new filter bag.  On 
April 2, the flow totalizer was found malfunctioning (i.e., the meter dial remained stationary as 
water emerged from the discharge hose).  Upon visual inspection, the filter bag appeared 
clogged.  The sample was submitted to ARI on hold (due to the lack of flow information), the 
flow totalizer was replaced, and a third sampling attempt was initiated.  The third filter bag was 
submitted to ARI on April 22 for analysis of PCBs and metals, and analysis of the second bag 
was canceled.  As a result, as presented in Tables 3 and 4, there are two sets of filtered solids 
results for this location, one for the bentonite-tainted sample and a second for the re-sample 
completed on April 22. 
 
In addition, approximately two weeks after initiation of sampling at manhole 2-371 (line A), one 
of the two tidally-influenced locations that are sampled using a timer, the field crew discovered 
an unexpectedly large volume of water (approximately 20,000 gallons) had passed through the 
system.  Upon inspection of the sampling train, the pump was found lying on its side at the vault 
bottom with the float switch submerged.  As a result, the field crew suspected that a 
considerable amount of tide water, in addition to storm water, had been pumped through the 
filter bag.  The pump was re-set and secured to prevent it from moving.  The filter bag was 
replaced and sampling was re-initiated.  Due to the tidal interference, the original filter bag was 
not submitted for analysis. 
 
3.2 Water-Only Samples 
 
As indicated in Tables 1 and 2, water-only samples were collected from one outfall (line G) and 
one upgradient catch basin (along line V, where the outfall is inaccessible).  Water-only samples 
were collected on November 9, 2009.  Field sample collection forms for water-only samples are 
provided in Attachment A.   
 
Outfall G is easily accessible and can be sampled by holding bottles directly in front of the pipe 
opening.  The 2-44 gate valve manhole is sampled from ground surface using a peristaltic pump 
and dedicated tubing.  A field duplicate sample was collected at this location.  Both the sample 
and its duplicate were filtered using a 0.45 µm field filter.  Water samples were submitted to ARI 
for analysis of SVOCs and dissolved metals, as identified in Table 1. 

3.3 Decontamination and Field Quality Assurance 
 
The pump and filtration apparatus used to collect the suspended solids and associated water 
samples was decontaminated between sampling locations.  After each sampling event, the 
system was flushed with approximately 30 gallons of an Alconox-tap water solution, and then 
rinsed with 15 to 20 gallons of tap water followed by 35 gallons of deionized water (supplied by 
ARI).  Following decontamination, an equipment blank sample was collected from the deionized 
water pumped through the sampling train.  Equipment blanks were analyzed for PCBs and 
dissolved metals.  Equipment blank results are provided in Attachment B. 
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Sampling material associated with the water-only samples was dedicated, single-use equipment 
and did not require decontamination. 
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4.0 2009-2010 SOURCE CONTROL SAMPLING RESULTS 
 

Samples were analyzed by ARI in accordance with the SAP provided as Attachment A of the 
revised work plan.  The following sections describe the analytical methodology and summarize 
the analytical results.  Analytical results are presented in Tables 3 through 5.  Laboratory 
summary data packages are provided in Attachment B.  Table B-1 lists the source control 
samples by stormwater line, media, and laboratory data package.  Data validation results are 
provided in Attachment C. 
 
4.1 Analytical Methodology and Data Conversion 
 
The revised work plan specified that for round 2 and subsequent rounds, metals analysis is to 
be conducted on only those filter bag samples containing sufficient solids mass to remove a 
representative sample from the filter bag for analysis.  This method eliminates the potential for 
metals contamination that was identified during round 1 based on detections of zinc in samples 
of unused filter fabric.  The minimum amount of material that can be digested and analyzed for 
metals is limited by the analytical method to approximately 1 gram.  For solids samples 
analyzed for both metals and PCBs, after the metals sample is removed the filter bag is dried, 
weighed, and extracted for PCB analysis.  
 
Metals results are reported as a concentration in mg/kg-dry solids.  PCB results are reported as 
total µg per sample.  For comparison to source control action levels, the PCB result reported by 
the laboratory is adjusted to an estimated concentration in terms of analyte mass per dry solids 
weight.  To facilitate this conversion, filter bags were pre-weighed by ARI.  Analytical results are 
converted to µg/kg-dry solids based on the difference between the initial and final dry weight of 
the filter bag.  Filter bag initial and final weights and the data conversion equation are presented 
in Table 3.  
 
4.2 Analytical Results for Suspended Solids and Associated Water Samples 
 
Table 4 presents analytical results for suspended solids samples from rounds 1 through 4. 
Table 4 presents the PCB data converted to estimated concentrations in µg/kg-dry solids, as 
described in Section 4.1.  
 
PCBs were detected in all six round 4 suspended solids samples in which they were analyzed, 
with estimated concentrations exceeding the source control action level (1,000 µg/kg-solids) in 
five of the six samples.  Estimated concentrations above the action level ranged from 1,284 to 
3,831 µg/kg.   
 
During round 4, six metals (cadmium, chromium, copper, lead, mercury, and zinc) were 
detected above action levels in suspended solids samples.  The sample from location 18-249 on 
line J had the most metals exceedances during round 4, with five metals (cadmium, copper, 
lead, mercury, zinc) detected above action levels.  
 
Table 5 presents analytical results from rounds 1 through 4 for detected constituents in water 
samples from suspended solids and water sampling locations.  (Constituents, such as dissolved 
mercury, that were detected below action levels during round 1 and not detected in rounds 
2 and 3 are not included in Table 5.) Dissolved arsenic, copper, and zinc were detected in round 
4 water samples.  Dissolved copper exceeded the action level in the water samples from both 
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line J locations (18-249 and 18-505A).  Dissolved zinc exceeded the action level in the line B 
water sample.  There were no action level exceedances among the round 4 water sample 
results for lines A or Z.  (As described in Section 5 and the round 3 report [Golder 2010a], water 
sampling at line I has been discontinued based on the first three rounds of results.) 
 

4.3 Analytical Results for Water-Only Samples 
 

Table 5 presents analytical results for detected constituents in water samples from water-only 
sampling locations (lines G and V) for rounds 1 through 4.  The water sample from outfall G was 
analyzed for SVOCs; all analytes were reported as non-detect in the round 4 sample.  The 
water sample and duplicate from line V were analyzed for dissolved metals only.  Dissolved 
copper was not detected in the primary sample and was detected below the source control 
action level (3.1 µg/L) in the duplicate (2 µg/L).  Dissolved zinc was detected below the action 
level (81 µg/L) in both the primary and duplicate samples at 40 µg/L (both samples).  Arsenic 
was also detected below the action level in both samples.  
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5.0 CONCLUSIONS AND SOURCE CONTROL ACTIONS 
 
In general, round 4 suspended solids data indicate that PCBs and metals remain variably 
present in Plant 2 stormwater solids in some lines at concentrations above their respective 
action levels.  Round 4 dissolved copper and zinc results for source control water samples are 
generally consistent with the results of the quarterly stormwater quality sampling conducted 
under the Plant 2 National Pollutant Discharge Elimination System (NPDES) permit.  
 
Ongoing source control sampling is discussed in Section 5.1.  Section 5.1.1 identifies the criteria 
used annually, beginning with evaluation of the round 2 data, to identify the sampling matrix for 
the following round.  Section 5.1.2 applies these criteria to round 4 results and presents the 
round 5 (2010-2011) sampling matrix.  Section 5.2 evaluates round 4 results with respect to 
previous source control actions, and identifies additional upcoming source control actions.  
Section 5.3 presents the schedule for source control actions identified in Section 5.2, as well as 
for round 5 (2010-2011) source control sampling.      

5.1 Ongoing Source Control Sampling 
 

As described in Section 2, the Plant 2 stormwater source control evaluation specified in the 
original work plan consisted of sampling and analysis of suspended solids and/or water along 
12 of the 24 active stormwater lines.  Selected stormwater lines (D, G, L, M, O, S, and V) were 
identified for contingent one-time (based on comparison of results to action levels) water-only 
sampling.  Stormwater lines A, B, I, J, and Z were identified for either contingent one-time (line 
A) or periodic (lines B, I, J, and Z) sampling for both suspended solids and water.  
 
Based on round 1 results, line A (originally identified for one-time sampling) was designated for 
continued sampling of both suspended solids and water for metals analysis during round 2 and 
subsequent rounds.  Among the seven locations originally selected for one-time water-only 
sampling, only two (lines G and V) were reported with source control analytes above action 
levels during round 1.  As a result, during rounds 2 through 4, water-only samples were 
collected from only these two locations.  Also during round 4, the four lines originally identified 
for periodic sampling of suspended solids and water (B, I, J, and Z) were re-sampled due to 
action level exceedances during rounds 1, 2, and 3.  
 
The round 4 data is similarly evaluated to define the source control investigation for the 
following year.  Section 5.1.1 identifies the criteria established in the round 2 report to identify 
sampling to be conducted during the next round.  Section 5.1.2 evaluates the round 4 results 
based on these criteria and identifies the round 5 sampling matrix.  Following its review of the 
round 3 report, EPA required that, beginning with round 5, Boeing add collection of whole water 
samples for PCB analysis to the source control sampling suite, as documented in its 
February 9, 2010 letter to Boeing (EPA 2010a).  An addendum to the revised work plan is being 
prepared for introducing whole water sampling to the annual source control monitoring program.  
The round 5 sampling matrix therefore includes whole water sampling for PCB analysis at each 
location identified the original work plan for sampling of PCBs in suspended solids (lines A, B, I, 
J, and Z). 
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5.1.1 Source Control Sampling Matrix Evaluation Criteria  
 
As identified in the round 2 sampling report (Golder 2008a), the following criteria are applied 
annually at each remaining location to identify: 1) whether sampling will be continued during the 
next round, 2) media to be sampled, and 3) analyses to be performed. 
 

 Location originally designated for one-time sampling of suspended solids and water 
(line A) – Given action level exceedances for metals, both media will continue to be 
sampled for metals until three consecutive rounds are completed without action level 
exceedances.  

 Locations originally designated for periodic sampling of suspended solids and water 
(lines B, I, J, and Z) – Given action level exceedances for PCBs and metals, sampling 
will continue for both suspended solids (PCBs and metals) and water (dissolved metals) 
until three consecutive rounds are completed without action level exceedances. 

 Locations originally designated for one-time water only sampling (lines G and V) – 
Sampling and analysis of the target analyte group (i.e., SVOCs and dissolved metals, 
respectively) will continue until three consecutive rounds of sampling are completed 
without action level exceedances. 

 
Sampling beyond durations indicated here for source control purposes will be evaluated for long 
term source monitoring objectives following completion of the DSOA dredging project.  
 
5.1.2 Summary of 2009-2010 Results and Proposed 2010-2011 Sampling 
 
The fifth round of source control sampling will be conducted during the 2010-2011 rainy season. 
The source control sampling matrix for 2010-2011 is presented in Table 6.  As indicated in the 
table, sampling of whole water for PCB analysis will be implemented at lines A, B, I, J, and Z 
during round 5, in accordance with EPA’s February 2010 letter and the revised work plan 
addendum being prepared for submission during the summer of 2010.  Figures 2a and 2b 
present the 2009-2010 sampling locations and Figures 3a and 3b present the 2010-2011 
sampling locations.  
 
As identified in Section 2, the original work plan prescribed one-time sampling for location 2-449 
along line A.  However, due to tidal interference, an alternate upgradient location (2-371) was 
sampled.  During round 1, PCBs were detected below the action level in suspended solids from 
this location (Table 4), and were subsequently eliminated from consideration at line A.  (A 
suspended solids sample from this location was inadvertently submitted for PCB analysis during 
round 3.  PCBs were detected below the action level in this sample.) Metals, however, were 
detected above action levels in both the solids and water samples.  Therefore, during rounds 
2 through 4, both suspended solids and water from this location were sampled for metals. 
Cadmium and zinc concentrations in suspended solids exceeded action levels in rounds 1 and 
3.  During round 4, cadmium was detected slightly above the action level.  In water samples, 
dissolved zinc was detected above the action level in rounds 1 though 3; however, during 
round 4, no dissolved metals were detected above action levels.  Sampling of suspended solids 
and filtered water for metals analysis will be continued and sampling of whole water for PCB 
analysis will be added at this location during round 5. 
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At line B (3-307), originally designated for periodic sampling, total PCB concentrations in 
suspended solids samples exceeded the source control action level over the first three rounds, 
steadily decreasing from 2,407 to 1,137 µg/kg.  Total PCBs were again detected above the 
action level, at 1,284 µg/kg, in the round 4 suspended solids sample.  Cadmium, chromium, 
lead, and zinc were variably detected above action levels in suspended solids during the first 
three rounds; cadmium, chromium, mercury, and zinc exceeded action levels in suspended 
solids during round 4.  Round 4 metals concentrations were generally consistent with the 
previous three rounds.  Both dissolved copper and zinc were detected above action levels in 
rounds 1 and 2 water samples; only dissolved copper exceeded the action level during round  
3, and only dissolved zinc exceeded the action level during round 4.  Both suspended solids 
(metals and PCBs) and filtered water (dissolved metals), as well as whole water (PCBs) will be 
sampled at 3-307 during round 5.  
 
At line I (4-283), originally designated for periodic sampling, total PCBs in the round 1 and  
2 suspended solids samples exceeded the source control action level at 5,429 and 6,177 µg/kg, 
respectively.  Total PCBs were detected above the action level in the round 3 sample collected 
following completion of the 2008 source control IM, but at a significantly lower estimated 
concentration, 1,447 µg/kg.  PCBs were again detected above the action level during round  
4, at an estimated concentration of 1,672 µg/kg.  Metals data were not obtained for suspended 
solids during round 1 due to insufficient solids retention in the filter bag.  During round 2, five 
metals were detected above action levels in suspended solids.  During round 3, following 
completion of the 2008 source control IM, there were no metals exceedances in line I 
suspended solids.  During round 4, chromium and zinc concentrations in suspended solids 
exceeded source control action levels.  Metals concentrations in water samples from rounds  
1 through 3 were below action levels; therefore, based on the criteria in Section 5.2.1, water 
sampling was discontinued at this location beginning with round 4.  Suspended solids (metals 
and PCBs) will again be sampled at 4-283 during round 5; in addition, sampling of whole water 
for PCB analysis will be added to the sampling suite for this location. 
 
At line J (18-249), originally designated for periodic sampling, total PCB concentrations in 
suspended solids samples from rounds 1 through 3 exceeded the source control action level, 
with sample concentrations ranging from 2,100 to 6,444 µg/kg.  Total PCBs were again detected 
above the action level in the round 4 sample, at an estimated concentration of 3,831 µg/kg. 
Metals data were not obtained for suspended solids during round 1 due to insufficient solids 
retention in the filter bag.  During rounds 2 and 3, cadmium, copper, mercury, and zinc were 
variably detected above action levels in suspended solids.  Cadmium, copper, lead, mercury, 
and zinc were detected above action levels in round 4 suspended solids.  Dissolved copper and 
zinc were detected above action levels in the water sample from round 2; only dissolved copper 
exceeded the action level in the rounds 3 and 4 water samples.  Both suspended solids (metals 
and PCBs) and filtered water (dissolved metals), as well as whole water (PCBs), will be 
sampled at 18-249 during round 5. 
 
Line J catch basin 18-505A was originally identified for periodic sampling.  Sufficient suspended 
solids were not recovered from this location during round 1, but samples were successfully 
collected during rounds 2 through 4.  PCBs were detected below the action level in the round 
2 suspended solids sample and above the action level in the round 3 sample, at 658 and 
1,090 µg/kg, respectively.  During round 4, two filter bag samples were collected from 18-505A 
due to bentonite contamination in the first sample, as described in Section 3.1.  Results for both 
samples are presented in Table 4.  PCBs were detected above the action level in the first 
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(bentonite-tainted) sample, and well below the action level in the second sample.  PCBs were 
not detected in the sample of unhydrated bentonite that was submitted along with the tainted 
filter bag sample, eliminating the bentonite as a possible source of the elevated PCBs (data are 
provided in Attachment B).  The difference in PCB concentrations between the two samples 
may be due to the dam that was installed in the vault in between the two sampling attempts 
(Section 3.1).  By creating a deeper reservoir, the dam enables the pump to engage during 
lower-intensity events, which may affect the nature of the solid particles that are suspended in 
the runoff.  Copper and zinc were detected above action levels in rounds 2-4; copper was below 
the action level in the first round 4 sample, but above in the second.  In general, metals results 
for the two round 4 filtered solids samples were comparable to one another.  Dissolved copper 
and zinc were detected above action levels in rounds 1-3; only dissolved copper exceeded the 
action level in the round 4 water sample.  Sampling of both suspended solids (metals and 
PCBs) and water (dissolved metals) will be continued at 18-505A during round 5; in addition, 
sampling of whole water for PCB analysis will be added to the sampling suite for this location. 
 
At line Z (36-131), total PCBs in the round 1 and 2 suspended solids samples exceeded the 
source control action level.  During round 3, following completion of the 2008 source control IM, 
total PCBs were detected below the action level.  During round 4, total PCBs were again 
detected above the action level in suspended solids, at an estimated concentration of 
3,133 µg/kg.  Metals data were not obtained for suspended solids during round 1 due to 
insufficient solids retention in the filter bag.  Chromium was detected above the action level in 
the round 2 suspended solids sample, and zinc was detected above the action level in the round 
4 suspended solids sample.  Dissolved copper was detected above the action level in the water 
sample from round 1; there were no action level exceedances in water samples from rounds  
2 through 4; therefore, based on the criteria in Section 5.2.1, filtered water sampling for 
dissolved metals analysis will be discontinued at this location beginning with round 5.  
Suspended solids (metals and PCBs) will be sampled at 36-131 during round 5; in addition, 
sampling of whole water for PCB analysis will be added to the sampling suite for this location. 
 
Outfall G was originally selected for one-time water-only sampling of SVOCs.  However, 
chrysene was detected above the action level in the round 1 sample from outfall G; accordingly, 
this location was re-sampled for SVOCs during round 2 and subsequent rounds.  Bis 
(2-ethylhexyl)phthalate was detected slightly above the action level during round 3.  No SVOCs 
were detected during round 4.  Outfall G will be re-sampled for SVOCs during round 5 based on 
the criteria identified in Section 5.2.1.  Similarly, the 2-44 gate valve along line V was originally 
selected for one-time water-only sampling.  Dissolved copper and zinc were detected above 
action levels during rounds 1 and 3; dissolved copper only was detected above the source 
control action level during round 2.  There were no action level exceedences during round 4.  
Based on the criteria in Section 5.2.1, this location will be sampled for dissolved metals during 
round 5.  
 
5.2 Additional Source Control Actions 
 
In addition to documenting the fall 2009 sampling and cleaning activities, the 2010 tech memo 
(Golder 2010b) described upcoming measures planned to address ongoing PCB and metals 
sources in the Plant 2 stormwater system.  These actions consist of sweeping, caulk removal, 
building materials assessment, and catch basin sampling/cleaning and filter fabric 
sampling/cleaning/replacement, as summarized in the following paragraphs. 
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A focused sweeping program will be implemented for concrete pavement surfaces identified in 
the 2010 tech memo as possible sources of PCBs.  Sweeping will be conducted during the 
summer of 2010.  Round 5 source control sampling results for both PCBs and metals will be 
used to gauge the effectiveness of sweeping. 
 
The second phase of the caulk removal interim measure (IM), addressing lines I and J 
drainages in north Plant 2, is scheduled for the summer of 2010.  The IM will include removal of 
approximately 1,545 linear feet of caulk materials (containing PCB concentrations greater than 
25,000 µg/kg) from concrete pavements in three areas; two of the planned caulk removal areas 
are within the line I drainage, east of Building 2-15 and south of Building 2-10, and one of the 
removal areas is within the line J drainage, under the South Park Bridge.  Caulking material in 
these areas may be an ongoing source of PCBs to lines I and J.  More extensive source control 
action in this area will be planned in conjunction with King County’s demolition and possible 
replacement of the South Park Bridge, which will affect lines I and J drainages.  King County 
intends to remove portions of the existing bridge in 2010, and is currently soliciting funds for 
bridge replacement. 
 
To further refine identification of upgradient sources, Boeing will conduct a building materials 
assessment and investigation of operational uses in each drainage area.  Research will be 
conducted to identify building materials, and buildings and structures will be visually inspected in 
areas where elevated concentrations of PCBs and metals have been detected in catch basin 
and/or insert samples.  Building exteriors will be examined for flaking, corrosion, or surfaces 
that, when exposed to rain, are potential sources of PCBs or metals in stormwater.  Actions to 
identify, mitigate, or eliminate such surfaces may include sampling, coating, and/or replacement, 
as appropriate. 
 
In continuation of the ongoing effort to control surface sources, during the dry season of  
2010, all surface inserts on storm lines A, B, I, J, and Z will be cleaned or replaced, and catch 
basin bottoms will be assessed for rates of accumulation and cleaned as necessary.  Samples 
will be collected from surface inserts and catch basin bottoms at selected locations in and 
around affected areas to further pinpoint remaining PCB sources.  In addition, metals in catch 
basin solids have not been evaluated since completion of the 2008 IM.  Therefore, during the 
summer of 2010, surface insert and bottom samples will be collected for metals analysis from 
selected representative catch basins and manholes along lines A, B, I, J, and Z, as described in 
the 2010 tech memo.  Metals data will be compared to the 2008 IM catch basin solids and  
2009 filter fabric sampling results, and iterative sampling will be conducted as necessary to 
further pinpoint metals sources to each storm line.    
 
Finally, Boeing is planning a number of construction activities that will impact stormwater at 
Plant 2, including new stormwater systems as part of an extensive site redevelopment to take 
place south of the bridge over the next several years and upgraded stormwater systems in 
conjunction with a habitat project north of the bridge.  Boeing will submit a work plan 
summarizing these activities, including proposed designs and timelines, and identifying the 
project(s) expected to upgrade stormwater system designs at each of storm lines A, B, I, J, V, 
and Z.    
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5.3 Scheduling 
 

The source control actions identified in the 2010 tech memo and summarized in Section 5.2 will 
be conducted during the summer of 2010 (Golder 2010b).  Boeing will submit a work plan 
describing stormwater system upgrades and associated monitoring protocols reflecting site 
redevelopment and related stormwater system replacement, by July 1, 2010, as specified in 
EPA’s decision letter dated March 30, 2010 (EPA 2010b), issued in response to Boeing’s March 
15 Notice of Dispute on the Determination of Need for Additional Work to Control Storm Drain 
Discharges (Boeing 2010).  The fifth round of source control sampling as defined in the  
2010-2011 sampling matrix (Table 6) will begin in October 2010 and continue until sufficient 
sample material has been collected at all sampling locations or until the end of the rainy season 
(April to May, 2011).  
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June 2010 TABLE 1

2009-2010 Sampling Matrix

Stormwater Source Control Round 4 Sampling Report
Boeing Plant 2

013-1646-010.600

Table 1.xlsx Golder Associates

Page 1 of 1
Table 1

Stormwater 

Line

Sampling 

Location

Suspended Solids 

Analyses Performed

Water Analyses 

Performed
Planned Sampling Frequency 

1

A 2-371 2 SMS metals 3
SMS metals 

(dissolved) 4
one time

B 3-307
PCBs

SMS metals 
SMS metals 
(dissolved)

PCBs & metals periodically

G discharge NA SVOCs one time

I 4-283
PCBs

SMS metals
NA PCBs & metals periodically

J 18-249, 18-505
PCBs

SMS metals
SMS metals 
(dissolved)

PCBs & metals periodically

V 2-44 gate valve NA
SMS metals 
(dissolved)

one time

Z 36-131
PCBs

SMS metals
SMS metals 
(dissolved)

PCBs & metals periodically

Notes:

1. "One time" denotes locations that were originally designated for contingent one-time sampling in 2006 where, based on 
      round 1 results, sampling was continued during round 2. 
2. 2-449, the location immediately upgradient of the outfall was originally selected for sampling. Due to continuous tidal
      interference, 2-371 was selected as a replacement (Golder and Floyd|Snider, 2007). 
3. SMS metals comprise the eight metals (arsenic, cadmium, chromium, copper, lead, mercury, silver, zinc) for which 
      State of Washington Sediment Management Standards (Chapter 173-204 WAC) have been adopted.   
4. Water samples for metals analysis are field-filtered using a 0.45 micron filter.
NA - Not analyzed or not applicable
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June 2010 TABLE 2

Rain Event and Stormwater Filtration Information

Stormwater Source Control  Round 4 Sampling Report

Boeing Plant 2

013-1646-010.600

Stormwater 

Line
Sampling Point

Tidal 

Influence?

Sampling 

Device

Filtration Start 

Date

Filtration End 

Date

Stormwater Volume 

Filtered (gallons)

Total Solids Mass 

Captured in Filter 

(g dry weight)

Water 

Sampling Date

Cumulative Rainfall 

during Sampling 

Period (in)

A 2-371 Yes 2 3/16/2010 
1 4/2/2010 17,958 NA 3/29/2010 11.2

B 3-307 No 3 2/5/2010 4/7/2010 4750 23 2/12/2010 6.9

G discharge NA NA NA NA NA NA 11/9/2009 NA

I 4-283 No 3 11/23/2009 2/5/2010 12,534 45 NA 9.8

18-249 No 1 11/3/2009 1/8/2010 2,568 
2 104 11/13/2009 6.9

1 1/12/2010 3/9/2010 4,290 109 2/3/2010 3.4

3 4/13/2010 4/22/2010 4,637 80 NA 0.33

V 2-44 gate valve Yes NA NA NA NA NA 11/9/2009 NA

Z 36-131 Yes 2 1/8/2010 3/3/2010 9,537 67 2/26/2010 5.4

Notes:

1. Sampling initiated on 3/5. On 3/16,  pump was found upset and running continuously. Pump was re-secured and a second filter bag was placed on 3/16. First sample was not

    submitted for analysis due to tidal interference. 

2. Flow totalizer found broken mid-way through sampling period; actual flow volume is likely greater.

3. First line J filter bag sample was found tainted with hydrated bentonite that had leaked from sandbags placed to dam the vault. The bag was submitted for analysis, and the sandbags

    were removed and replaced with a permanent brick and mortar dam. A second filtered solids sample was subsequently collected.

4. NA - Not analyzed or not applicable.

18-505A 
3 No

J

Table 2.xlsx Golder Associates
Page 1 of 1

Table 2
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June 2010 TABLE 3

Filter Bag Information and Data Conversion Equation

Stormwater Source Control Round 4 Sampling Report

Boeing Plant 2

013-1646-010.600

Lab SDG: QR17 QR83 QI75 QE75 QO78 QT80 QM32

Golder Sample ID: PL2SC-SS-A-040210 PL2SC-SS-B-040710 PL2SC-SS-I-020510 PL2SC-SS-J249-010810 PL2SC-SS-J505A-030910 
3

PL2SC-SS-J505A-042210 PL2SC-SS-Z-022610

Filter Bag ID: FB-036 FB-039 FB-021 FB-041 FB-007 FB-004 FB-040

Initial Dry Weight of Sample Bag (g): 99.97 102.18 101.22 99.93 97.73 100.70 99.04

Final Dry Weight (g) 
1
: NM 125.54 146.67 204.34 206.39 180.68 166.06

Total Solids Mass in Filter (Final Dry Weight  - Initial Dry Weight of Sample Bag) (g): NM 23.4 45.45 104.41 108.66 79.98 67.02

Volume of water pumped through filter (gal): 17958 4750 12534 2568 
2

4290 4637 9537

Notes:

1. Dry weight after solids split is removed for metals analysis.

2. Flow totalizer found broken mid-way through sampling period; actual flow volume is likely greater.

3. Filter bag found tainted with bentonite. Second sample collected.

4. NM = Not measured

Equation 1

Conversion Calculation (to µg/kg-solids):

(For data reported in Total µg)

Analyte Mass: Per-sample result reported by the laboratory (µg)

Total Solids Mass: Total Solids Mass in Filter (Final Dry Weight  - Initial Dry Weight of Sample Bag) (g):

kgg
sMassTotalSolid

sAnalyteMas
/1000*

Tables 3-4.xlsx Golder Associates
Page 1 of 1

Table 3
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June 2010 TABLE 4

Analytical Results for Suspended Solids Samples

Stormwater Source Control Round 4 Sampling Report

Boeing Plant 2

013-1646-010.600

Constituent Method

Source Control Action 

Level Sample ID:

Metals

Arsenic 7060A 93 11 2.9 29 30.3 10 16 10.1 19 38 J 19 28.3

Cadmium 6010B 6.7 11.6 4.9 31 6.9 10 6.8 7.5 8 10 2 4.6

Chromium 6010B 270 64.1 41 124 57.4 131 238 388 425 279 103 336

Copper 6010B 390 115 48.3 182 114 196 320 254 294 466 113 235

Lead 7421 530 93 23 175 114 540 610 512 479 790 J 180 229

Mercury 7471A 0.59 0.12 0.07 U 0.4 0.20 0.3 U 0.2 0.3 0.6 0.3 0.3 U 0.4

Silver 6010B 6.1 0.7 0.4 U 2 U 0.3 U 2 3 2 3 2 U 2 U 1 U

Zinc 6010B 960 1280 724 2500 706 2180 2040 1810 2110 3020 676 1430

PCBs

Aroclor 1016 8082 89 U 70 U 1294 U 123 U 331 U 214 U 554 U 1765 U 731 U 220 U

Aroclor 1242 8082 89 U 70 U 1294 U 123 U 331 U 214 U 554 U 1765 U 731 U 220 U

Aroclor 1248 8082 260 70 U 1294 U 123 U 331 U 321 UY 554 U 1765 U 731 U 220 U

Aroclor 1254 8082 156 126 1294 U 370 370 514 UY 1551 3353 731 U 880 UY

Aroclor 1260 8082 89 U 119 2407 962 767 1284 3878 2824 1447 1672

Aroclor 1221 8082 89 U 70 U 1294 U 123 U 331 U 214 U 554 U 1765 U 731 U 220 U

Aroclor 1232 8082 89 U 70 U 1294 U 123 U 331 U 214 U 554 U 1765 U 731 U 220 U

Total PCB 1000 416 244 2407 1333 1137 1284 5429 6177 1447 1672

Notes:

1. NA - Not analyzed or not applicable.

2. Metals data reported in mg/kg-dry solids.

3. PCB laboratory data was reported in total mass (µg) per analysis. The estimated 

    concentration in µg/kg-solids was calculated using Equation 1, Table 3. 

4. This sample was incorrectly submitted for PCB analysis, which was eliminated 

    from the sampling matrix on the basis of round 1 results for line A (Golder, 2007). 

5. Sample was found tainted with hydrated bentonite; a second sample was subsequently collected from this location.

6. U - The target analyte was not detected at the reported concentration.

7. J - Estimated concentration.

NA

Estimated 

Concentration

(µg/kg-solids) 
3

NA

NA

NA

Estimated Concentration 

(µg/kg-solids) 
3

Estimated 

Concentration 

(µg/kg-solids) 
3

Estimated Concentration 

(µg/kg-solids) 
3

Estimated 

Concentration

(µg/kg-solids) 
3

NA

NA

NA

NA

NA

NA

NA

Estimated 

Concentration

(µg/kg-solids) 
3

Estimated 

Concentration 

(µg/kg-solids) 
3

Estimated 

Concentration

 (µg/kg-solids) 
3

Estimated Concentration 

(µg/kg-solids) 
3

Estimated 

Concentration 

(µg/kg-solids) 
3,4

Estimated Concentration 

(µg/kg-solids) 
3

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA NA

Estimated Concentration 

(µg/kg-solids) 
3

(mg/kg-dry) 
2

NA

NA

Estimated 

Concentration 

(µg/kg-solids) 
3

NA

NA

NA

NA

NA

 (mg/kg-dry) 
2

NA

NA

 (mg/kg-dry) 
2

PL2SC-SS-A-050709

Round 2 Round 1

PL2SC-SS-I-010207

Round 1

PL2SC-SS-B-031407

Line I (4-283)

PL2SC-SS-I-120308PL2SC-SS-A-041907

(mg/kg-dry) 
2

NA

NA

NA

(mg/kg-dry) 
2

PL2SC-SS-I-020510

NA

NA

(mg/kg-dry) 
2

NA

(mg/kg-dry) 
2

 (mg/kg-dry) 
2

NA

(mg/kg-dry) 
2

(mg/kg-dry) 
2

NA

PL2SC-SS-I-112807

PL2SC-SS-I-052908

 (Hg only)

Line B (3-307)

PL2SC-SS-B-040710

Round 4Round 4

Line A (2-371)

PL2SC-SS-A-040210

Round 3

PL2SC-SS-A-032608

Round 4

PL2SC-SS-B-041108 PL2SC-SS-B-050709

Round 2 Round 3Round 3

(mg/kg-dry) 
2 (mg/kg-dry) 

2

PL2SC-SS-A-031909 
4

Round 2Round 1

Tables 3-4.xlsx Golder Associates
Page 1 of 2

Table 4



June 2010 TABLE 4

Analytical Results for Suspended Solids Samples

Stormwater Source Control Round 4 Sampling Report

Boeing Plant 2

013-1646-010.600

Constituent Method

Source Control Action 

Level Sample ID:

Metals

Arsenic 7060A 93

Cadmium 6010B 6.7

Chromium 6010B 270

Copper 6010B 390

Lead 7421 530

Mercury 7471A 0.59

Silver 6010B 6.1

Zinc 6010B 960

PCBs

Aroclor 1016 8082

Aroclor 1242 8082

Aroclor 1248 8082

Aroclor 1254 8082

Aroclor 1260 8082

Aroclor 1221 8082

Aroclor 1232 8082

Total PCB 1000

Notes:

1. NA - Not analyzed or not applicable.

2. Metals data reported in mg/kg-dry solids.

3. PCB laboratory data was reported in total mass (µg) per analysis. The estimated 

    concentration in µg/kg-solids was calculated using Equation 1, Table 3. 

4. This sample was incorrectly submitted for PCB analysis, which was eliminated 

    from the sampling matrix on the basis of round 1 results for line A (Golder, 2007). 

5. Sample was found tainted with hydrated bentonite; a second sample was subsequently collected from this location.

6. U - The target analyte was not detected at the reported concentration.

7. J - Estimated concentration.

13 J 26 12.7 12.2 7.7 4 11 18 35 26.5

9 7 7 4.5 3.6 2 4 2 3.4 2.7

170 176 149 256 214 146 164 296 164 262

880 2330 839 723 575 350 414 210 137 274

380 390 404 410 208 110 307 124 251 229

0.6 0.5 0.85 0.5 0.4 0.3 0.4 0.3 0.3 0.3

2 U 4 8 1 1 U 2 U 2 U 2 U 1 U 1.1

3790 5870 3620 2230 1990 1120 1990 837 836 985

955 U 510 U 1423 U 958 U 97 U 359 U 18 U 63 U 375 U 119 U 146 U 373 U

955 U 510 U 1423 U 958 U 97 U 359 U 166 63 U 375 U 119 U 146 U 373 U

955 U 510 U 1423 U 958 U 97 U 359 U 18 U 93 UY 375 U 238 U 175 925 UY

1551 550 1423 U 1724 UY 271 416 515 J 150 750 618 335 1492 J

4893 1549 2705 3831 387 674 672 138 1125 808 437 1641

955 U 510 U 1423 U 958 U 97 U 359 U 18 U 63 U 375 U 119 U 146 U 373 U

955 U 510 U 1423 U 958 U 97 U 359 U 18 U 63 U 375 U 119 U 146 U 373 U

6444 2100 2705 3831 658 1090 1353 288 1875 1426 947 3133

Round 4

PL2SC-SS-Z-030310

 (mg/kg-dry)
 2

Estimated 

Concentration 

(µg/kg-solids) 
3

Line Z (36-131)

Round 2

PL2SC-SS-Z-011408

 (mg/kg-dry) 
2

Round 3

PL2SC-SS-Z-010809

 (mg/kg-dry)
 2

Estimated Concentration 

(µg/kg-solids) 
3

NA

NA

Estimated Concentration 

(µg/kg-solids) 
3

NA

Round 1

NA

NA

PL2SC-SS-Z-021607

Line J (18-249)

PL2SC-SS-J249-

010810

Round 4

NANA

Estimated Concentration 

(µg/kg-solids) 
3

NA

NA

Estimated Concentration 

(µg/kg-solids) 
3

NA

NANA

NA

NA

Estimated Concentration 

(µg/kg-solids) 
3

Estimated Concentration 

(µg/kg-solids) 
3

Estimated Concentration 

(µg/kg-solids) 
3

Estimated Concentration 

(µg/kg-solids) 
3

Estimated 

Concentration 

(µg/kg-solids) 
3

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA NA

NA

NA

Estimated 

Concentration 

(µg/kg-solids) 
3

NA

PL2SC-SS-J249-111506

 (mg/kg-dry) 
2

 (mg/kg-dry) 
2

Round 3Round 2Round 3 Round 1

PL2SC-SS-J249-111207

 (mg/kg-dry) 
2

Round 2

PL2SC-SS-J249-021209

 (mg/kg-dry) 
2

 (mg/kg-dry) 
2

Estimated Concentration 

(µg/kg-solids) 
3

NA

PL2SC-SS-J505-021508

 (mg/kg-dry) 
2

PL2SC-SS-J505-041709

NA

NA

PL2SC-SS-J505A-030910 
5

Round 4

Line J (18-505A)

 (mg/kg-dry) 
2

Round 1

PL2SC-SS-J505A-042210

Tables 3-4.xlsx Golder Associates
Page 2 of 2

Table 4



June 2010 TABLE 5

Analytical Results for Detected Constituents in Water Samples

Stormwater Source Control Round 4 Sampling Report

Boeing Plant 2

013-1646-010.600

Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3

Constituent Method

Source Control 

Action Level Sample Date: 4/9/2007 3/3/2008 3/5/2009 3/29/2010 3/7/2007 3/10/2008 3/28/2009 2/12/2010 10/18/2006 10/2/2007 1/6/2009 11/9/2009 1/2/2007 11/28/2007 11/20/2008

SVOCs (µg/L)

bis(2-ethylhexyl)phthalate 8270D 2.2 1.0 U NA NA NA NA NA NA NA 2.2 U 1.2 J 2.4 1.0 U 2.3 U NA NA

Chrysene 8270DSIM 0.1 0.1 U NA NA NA NA NA NA NA 0.13 0.1 U 0.1 U 0.1 U 0.1 U NA NA

Phenanthrene 8270DSIM 0.1 U NA NA NA NA NA NA NA 0.1 U 0.1 U 0.12 0.1 U 0.1 U NA NA

Dissolved Metals (µg/L)

Arsenic 7060A/200.8 36 2 2 1 U 2.6 1 U 1 U 1 U 0.2 U NA NA NA NA 1 U 1 U 1 U

Copper 6010B 3.1 2 U 2 2 2 U 4 7 4 2 U NA NA NA NA 2 U 3 U 2 U

Zinc 6010B 81 110 400 290 10 U 178 136 50 180 NA NA NA NA 24 32 60 J+

Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4 Round 1 Round 2 Round 3 Round 4

Constituent Method

Source Control 

Action Level Sample Date: 11/15/2006 11/12/2007 2/23/2009 11/13/2009 2/28/2007 2/5/2008 3/28/2009 2/3/2010 11/3/2006

Duplicate 

11/3/2006 10/18/2007

Duplicate 

10/18/2007 1/6/2009

Duplicate 

1/6/2009 11/9/2009

Duplicate 

11/9/2009 2/14/2007 12/18/2008 1/7/2009 2/26/2010

SVOCs (µg/L)

bis(2-ethylhexyl)phthalate 8270D 2.2 1.5 NA NA NA 1.0 U NA NA NA 1 U 1.1 U NA NA NA NA NA NA 1.0 U NA NA NA

Chrysene 8270DSIM 0.1 0.1 UJ NA NA NA 0.1 U NA NA NA 0.1 U 0.1 U NA NA NA NA NA NA 0.1 U NA NA NA

Phenanthrene 8270DSIM 0.1 UJ NA NA NA 0.1 U NA NA NA 0.1 U 0.1 U NA NA NA NA NA NA 0.1 U NA NA NA

Dissolved Metals (µg/L)

Arsenic 7060A 36 1 U 1 U 1 U 0.2 1 U 1 U 1 U 0.3 1 2 1 U 1 2 1 1.3 1.2 1 2 2 1

Copper 6010B 3.1 6 U 14 8 J+ 5 10 4 10 J+ 9 18 12 10 10 4 3 2 U 2 5 2 U 2 U 2 U

Zinc 6010B 81 81 138 60 80 J+ 98 122 90 60 74 108 27 22 230 230 40 40 45 23 32 30

Notes:

1. Metals results were field filtered (0.45 µm) and represent dissolved concentrations.

2. NA - Not analyzed

3. U - Indicates that the target analyte was not detected at the reported concentration.

4. B - Analyte detected in an associated method blank at a concentration greater than 

   one-half of laboratory's reporting limit or 5% of the analyte concentration in the sample.

5. J - Estimated concentration.

6. J+ - Elevated (estimated) result due to equipment blank contamination.

Line Z (36-131)

Line G (Outfall)Line B (3-307)

Line J (18-249)

Line A (2-371)

Round 4Round 3Round 2Round 1

Line V (2-44 Gate Valve)

Line I (4-283)

Line J (18-505A)

Table 5.xlsx Golder Associates
Page 1 of 1

Table 5
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June 2010 TABLE 6

2010-2011 Sampling Matrix

Stormwater Source Control Round 4 Sampling Report
Boeing Plant 2

013-1646-010.600

Table 6.xlsx Golder Associates
Page 1 of 1

Table 6

Stormwater Line Sampling Point Suspended Solids Water

A 2-371
SMS metals 1 SMS metals (dissolved) 2

PCBs (whole water)

B 3-307
PCBs

SMS metals 1
SMS metals (dissolved)

PCBs (whole water)
G discharge NS SVOCs

I 4-283
PCBs

SMS metals 1
PCBs (whole water)

18-249
PCBs

SMS metals 1
SMS metals (dissolved)

PCBs (whole water)

18-505A
PCBs

SMS metals 1
SMS metals (dissolved)

PCBs (whole water)

V 2-44 gate valve NS SMS metals (dissolved)

Z 36-131
PCBs

SMS metals 1
PCBs (whole water)

Notes:

1. Metals analysis for suspended solids samples will be contingent upon adequate solids mass recovery.
2. Water samples for metals analysis are field-filtered using a 0.45 micron filter.
3. SMS -State of Washington Sediment Management Standards (Chapter 173-204 WAC)
4. NS -Not sampled

J
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Table B-1
Source Control Sample List

Stormwater Source Control Round 4 Sampling Report
Boeing Plant 2

June 2010 Page 1 of 1
Report

Table B-1

Stormwater 
Line

Sampling 
Location

Sample Name Sample Type Analytes ARI Sample Delivery Group

Line A 2-371 PL2SC-SS-A-040210 Suspended Solids Metals QR17

Line A 2-371 PL2SC-W-A-032910 Water, Field Filtered (filter bag plus 0.45 um field filter) Dissolved Metals, pH QQ28/QQ32

Line B 3-307 PL2SC-SS-B-040710 Suspended Solids PCBs and Metals QR83

Line B 3-307 PL2SC-W-B-021210 Water, Field Filtered (filter bag plus 0.45 um field filter) Dissolved Metals, pH QJ96/QJ98

Line G Outfall G PL2SC-W-G-110909 Water SVOCs PW88

Line I 4-283 PL2SC-SS-I-020510 Suspended Solids PCBs and Metals QI75

Line J 18-249 PL2SC-SS-J249-010810 Suspended Solids PCBs and Metals QE75

Line J 18-249 PL2SC-W-J249-111309 Water, Field Filtered (filter bag plus 0.45 um field filter) Dissolved Metals PX46/PX47

Line J 18-505A PL2SC-SS-J505-030910 Suspended Solids PCBs and Metals QO78

Line J 18-505A PL2SC-SS-J505-042210 Suspended Solids PCBs and Metals QT80

Line J 18-505A PL2SC-W-J505A-020310 Water, Field Filtered (filter bag plus 0.45 um field filter) Dissolved Metals, pH QI23/QI24

Line V 2-44 Gate Valve PL2SC-W-DUP-110909 Water, Field Filtered (0.45 um field filter) Dissolved Metals PW88/PW89

Line V 2-44 Gate Valve PL2SC-W-V-110909 Water, Field Filtered (0.45 um field filter) Dissolved Metals PW88/PW89
Line Z 36-131 PL2SC-SS-Z-03032010 Suspended Solids PCBs and Metals QM32

Line Z 36-131 PL2SC-W-Z-022610 Water, Field Filtered (0.45 um field filter) Dissolved Metals, pH QL59/QL62

-- -- PL2SC-EB1-111209 Equipment Blank, Sampler #1 PCBs and Dissolved Metals PX30/PX33

-- -- PL2SC-EB1-011210 Equipment Blank, Sampler #1 PCBs and Dissolved Metals QF18/QF21

-- -- PL2SC-EB1-032610 Equipment Blank, Sampler #1 PCBs and Dissolved Metals QQ02/QQ03

-- -- PL2SC-EB2-121809 Equipment Blank, Sampler #2 PCBs and Dissolved Metals QC17/QC18

-- -- PL2SC-EB2-030310 Equipment Blank, Sampler #2 PCBs and Dissolved Metals QM43/QM45

-- -- PL2SC-W-EB3-112309 Equipment Blank, Sampler #3 PCBs and Dissolved Metals PY96/PY97

-- -- PL2SC-EB3-020510 Equipment Blank, Sampler #3 PCBs and Dissolved Metals QI78/QI90

-- -- PL2SC-EB3-041310 Equipment Blank, Sampler #3 PCBs and Dissolved Metals QS55/QS56
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Jr> Analyticat Resources, Incorporated

a, Analytical Chemists and Consultants

ARt Job No.: (e f 7 5
.7Parameter: (c 4

Organ ic Extractions Laboratory
Analyst Notes

Client lD: 71.*

Cfient Project: So, . u_ (*,hJ

SOP Number(s): No Anomaties: I

f| | ist problems, concerns, corrective actions and any other pertinent information

Ft*t .4*- (fr;-r *- /r,-,€;) I hour i'r-F .a*- (r*.$+r dr*.tr\ S,nnlnns

we* wutf,ln* B= s65,44?
' *^ls S*i;.[s -sFI.t 6 =- l{ .S?e

Pry u.rq.frhj- r"z,+4.' f/*s{t- R..*l - B = t<4 -Aq "

-9.: V.,hf.# uz,+L.t.-t F/-=f.'- F.'-sr B=i?8,t&tf il/c zltd.lt4\\)

t/-,-r Sor rro.r" t Ll< -(.'f-*r.* s , =*L- a /r,t/tl

Lu,* Tgr-vtxJ Ftfl- S(fz WUI CA w,Ll- g{L frt-ov"t Qowu ?r, l*-
ryAL sftL fort- /:F FNqrL sfrrT- -_-v',4 oz6a-,rc

Ht6f1 e#J;tj;I {cLvn(L ftLt0 ct_ft*tryPs. * ".1 ,rl*

Analyst Initials: Date:

Revision 006
u1a07

3056F











































































































J/ E Analytical Resources, Incorporated

-aU Analytical Chemists and Consultants

' 
1'r. J/.: if

- il
.. .,. t r.

l'f
Kelly Bottem
Client Services Manager
(206) 695-6211
kellyb@arilabs.com
www.arilabsGorlr

KB/eb

cc: Kent Angelos, Golder Associates Inc., 18300 NE Union Hill Road, Suite 200, Redmond, WA
98052-3333

Pase t "r bJl

March 29.2010

Kent Angelos
Golder Associates, Inc.
18300 NE Union Hill Road, Suite 200
Redmond. WA 98052-3333

RE: Boeing Plant 2 Source Gontrol
ARI lDs: QL59 / QL62 / QM32 / QM43 / QM45

Dear Kent:

Please find enclosed the original Chain-of-Custody (COC) records,
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case

An electronic copy of this package will be kept on file at ARl. lf you have
require additional information, please contact me at your convenience.

Sincerely,
..,\S,qLYTl #.&,L ffi f:$# l-j R*il$. I F'J * "

sample receipt

Narratlve.

any questions or

4611 South 134th Place, Suite 100. TukwilaWAg8l68 o2O6-695-6200.206-695-6201 fax



Chain of Custody
Documentation

prepared
for

The Boeing Company

Project: Boeing Plant 2 Source Control

ARI JOB NO: QL59,QL62, QM32, QM43, QM45

prepared
by

Analyical Resources, Inc.

ffiFL#S: ffiffiffiffiF
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J F_ Analytical Resources, Incorporated

a, Analytical Chemists and Consultants Cooler Receipt Form

ARrcrient: li ctg tUnq

COC No(s): 'J

Assisned ARI Job *o, 6iWb,A
Preliminary Examination Phase:

YES

@
@

3l3lro

Project Name
,-.

Del ivered by : Fed-Ex U PS C ou rier(tlaegLEl5rscDOther:

/-frTrackino No:

@
NO

NO

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .............

Temperature of coole(s) ("c) (recommended 2.0-6.0'C for chemistry)........ A fl B
lf cooler temperature is out of fill out form 00070F

Cooler Accepted by:

Complete custody forms and attach all shipping documents

Time:

Log-ln Phase:

Was a temperature blank included in the cooler?

Whatkindof packingmaterial wasused?... BubbleWrap Wetlce Gel Pacf<(saiggFllnamBlock

Was sufficient ice used (if appropriate)? .................

Were all boftles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (boftles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufficient amount of sample sent in each bottle? .. . . .. .. . .

Date VOC Trip Blank was made at AR|........ ..

e)
NO

NO

NO

NO

NO

NO

NO

@
NO

NO

Was Sample Split byARl , 41,} YES

Samples Logged by: -S Oate:

Date/Time:_ Equipment:

* Notify Project Manager of discrepancies or concems *

Samole lD on Bottle Samole lu on u(JG Samole lu on t'ottle liampte tu on u(J(;

Additional Notes, Discrepancies, & Resolutions:

Bv: Date:

;ilo'r*e-nonte*t*,hfit 
Zr,. "l

FE6eueefies'
&'4 mnr

""*tl

Ai.
:'.1t mff1

{ntil
Small ) "sm"

Peabubbles ) *pb"

Large ) "lg"
Headspace ) *hs"

0016F
3tzt10

Revision 014

tu*a*#H ; k?"##k5*+

Cooler Receipt Form



Analyticat Resources, Incorporated cooler Temperature
Analytical Chemists and Consultants GOm plianCg FOfm

Cooler#: Temperature("C): +k-rvl,l-\
Samole lD Bottfe Count Bottle Type

?l-Aq -- :s g -1.;2;-v;zrna {^ fil+t r f>,,r

Gooler#: Temperature("C):
Sample lD Bottle Gount Bottle Tvoe

Cooler#: Temperature("G):
Sample lD Bottle Count Bottle Tvoe

Gooler#: Temperature("C):
Samole lD Bottle Gount Bottle Tvpe

Completed by:

00070F

Date:

Version 000
3t3t09'r-=E €' -* ;-.4 EG;=;=,Eq# tu-' #F \-dr4 {*"F q.F \E"d g#! #

Time:

Cooler Temperature Compliance Form
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JD Analytical Resources, Incorporated

1t Analytical Chemists and Consultants Cooler Receipt Form

ARI Client:

COC No(s)

Project

Assigned ARI Job No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.)

Temperature of Coole(s) ("C) (recommended 2.0-6.0 "C for chemistry)........

lf cooler temperature is out of compliance fill out form 00070F

Delivered by: Fed-Ex uplcourier 6d'DeU,u"r"d Other:-:.------z
Tracking ruo: 6n

YES

tu
CP

@
NO

NO

remp Gun to*, Q,fi>114b)
l5rucoorerAccepteo oy: Jf, o^t", tl4lD ri-.

Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temperature blank included in the cooler? YES @
Whatkindofpackingmateria|wasused?''.@Ge|PacksBaggiesFoamB|ockPaperother:-

Wassufficient ice used (if appropriate)? ................. NA ftFSS NO\_'/'
Were all bottles sealed in individual plastic bags? lgS @
Did all bottles arrive in good condition (unbroken)? {A NO

Y>
Were all bottle labels complete and legible? GS NO

Did the number of containers listed on COC match with the number of containers received? n@ NO\_/
Did all bottle labels and tags agree with custody papers? @ NO

Were all bottles used correct for the requested analyses? ry NO

Do any of the analyses (boftles) require preservation? (attach preservation sheet, excluding VOCs)... y (F NO

Were all VOC vials free of air bubbles? (NA) YES NO

Was sufficient amount of sample sent in each boftle? ... . .. ... . G$ NO
  \J'

Date VOC Trip Blank was made atAR1........... ry)
WasSampleSp|itbyAR|:dAYEsDate/Time:-Equipment:-Sp|itby:-

samples Lossed uv, J? o^t , 43llO rime: lk (J5
"* Notify Project Manager of discrepancies or concerns n

Sample lD on Bottle l'amDle lu on (-{Ju SamDte tu on Eottte uample tu on uuu
P .l q.r -pA2 -t)4hz;tt Pt lv- "e4a- ob,3l,

Ad d iti o n a I lVotes, Discrep a n c i es, & Reso/ufi ons.'

Bv: Date:
Peefirl,&8ios'

24ffiH,i

I ltl-l

Bubb{er
? 4 tt\fi1

*rfi
Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) "hs'

0016F
3t2t10

Revision 014

s*il-**: #=ffi##?

Cooler Receipt Form



Anatyticat Resources, Incorporated cooler Tgmpgraturg
AnalyticalChemists and Consultants GOmplianCe FOfm

Cooler#: \ Temperature("G): u .3
Samole lD Bottle Count Bottle Tvpe

7L2g--Eln -oj03,o 3 i\? "z=tt\?t 2 ft"r),,', I L'"^,\e.

Cooler#: Temperature("G):
Sample lD Bottle Count Bottle Tvpe

Cooler#: Temperature("C):
Sample lD Bottle Count Bottle Tvoe

Gooler#: Temper 'ature("C):
Sample lD Bottle Gount Bottle Type

Completed by:

00070F

Date: Time:

Version 000
3/3/09
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Cooler Temperature Compliance Form
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J F_ Analytical Resources, Incorporated

a, Analytical ChemistsandConsultants Gooler Receipt Form

ARI Client: Project Name:

COC No(s):

Assigned ARtJob *o, &LSt'-1

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .............

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 'C for chemistry)........

lf cooler temperature is out of compliance fill out form 00070F

YES

G-,
@

6
NO

NO

Temp Gun tD#: qot-7 '71"/5:z-

oq3sCooler Accepted by: -<; \ oate: 2J2-6/t o ,,^".
Complete custody forms and attach atl shipping documents

Delivered by: Fed-Ex UPS Courier

Log-ln Phase:

Was a temperature blank included in the cooler? .....

What kind of packing material was used? .

Was sufficient ice used (if appropriate)? . ..

Bubble Wrap Wet lce Gel Packs Baggies Foam Block Paper

.NA

YES 4-ll9,
Other: Df A

YES 6B.}
@,
NO

NO

NO

NO

NO

NO

NO

NO

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received?

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were ail VOC vials free of air bubbles?

Was sufficient amount of sample sent in each botfle? . . ... . ... .

Date VOC Trip Blank was made at AR|......-....

Samples Logged by: JP oate, Ll2ull o rime:
*" Notify Project Manager of discrepancies or concerns n

YES

dvisl6
@
@
@y@

c!) YES

@
@

,1qS

Addition al Nofes, Discrep a ncies, & Reso/utions:

Sut.rli Air 11,.::.hles

- 
';:ril:r

at
!o

Small ) "sm"

Peabubbles ) "pb"
Large ) "1g"

Headspace ) *hs"

Cooler Receipt Form

"li

I
I

I

001 6F
12t1t09

Revision 013
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Analytical Resources, lncorporated
Analvtical Chemists and Consultants

Gooler Temperature
Gompliance Form

Gooler#: Temperature("C): l,
Sample lD Bottle Count Bottle Tvpe

Di 29( -r, ) - Z-D)Z,rilb e Srzro^-t g-EilHa

Cooler#: Temperature("C):
Samole lD Bottle Count Bottle Tvpe

Cooler#: Temperature("G):
Sample lD Bottle Count Bottle Tvpe

Cooler#: Temperature("C):
Sample lD Bottle Count Bottle Tvpe

Completed by:

00070F

Date; Time:

Version 000
3/3/09

E*f e.""-#=# ffitrJ+5 
=" 

""=

Cooler Temperature Compliance Form
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Case Narrative

prepared
for

The Boeing Company

Project: Boeing Plant 2 Source Control

ARI JOB NO: QL59, QL62, QM32, QM43, QM45

prepared
by

. Anal*ical Resources. [nc.
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ANALYTICAL
RESOURGES
INCORPORATED

Gase Narrative

Project: Boeing Plant 2 Source Gontrol
ARI lDs: QL59 / QL62 / QM32 / QM43 / QM45
Matrix: Water
Date: March 29,2010

Sample Receipt Information

One water sample was received in good condition at Analytical Resources, Inc. (ARl) on
February 26, 2010 under ARI Sample Delivery Groups (SDGs) QL59 and QL62. The cooler
temperature, as measured by lR thermometer, was 7.1"C. For further details regarding sample
receipt, please refer to the enclosed Cooler Receipt Form and Preservation Verification sheet.

One soil sample and one filter bag sample were received in good condition at ARI on March 3,
2010 under SDGs QM32. The samples were received at room temperature. For further details
regarding sample receipt, please refer to the enclosed Cooler Receipt Form and Preservation
Verification sheet.

One water sample was received in good condition at Analytical Resources, Inc. (ARl) on March
3,2010 under ARI Sample Delivery Groups (SDGs) QM43 and QM45. The cooler temperature,
as measured by lR thermometer, was 9.3oC. For further details regarding sample receipt,
please refer to the enclosed Cooler Receipt Form and Preservation Verification sheet.

The samples were analyzed for the parameters listed below, as requested on the Chain of
Custodies.

PGBs bv Method 8082

The samples were extracted on 3l5l1o and analyzed on 3l8l10 and 3/9/10 - within the method
recommended holding time.

Initial calibration(s): All analytes of interest were within method acceptance criteria.

Continuing calibration(s): All analytes of interest were within method acceptance criteria.

lnternal Standards: The internal standards were in control.

Surrogates: All surrogate recoveries were within control limits.

Method Blank(s): The method blanks were free of contamination.

Samples: There were no anomalies associated with these samples.

LCS/LCSD(s): The LCS and LCSD were in control.

Total & Dissolved Metals bv Methods 6010B. 200.8. 7470A and 7471A

The samples were digested between 2l26t1o and 318110. The digests were analyzed on 311Ol1O
and 3124110 - within the method recommended holding time.

d_d& 4id 6ft=F?e-€ = .+



ANALYTICAL
RESOURCES
INCORPORATED

Case Narrative

Project: Boeing Plant 2 Source Gontrol
ARI lDs: QL59 / QL62 / QM32 / QM43 / QM45
Matrix: Water
Date: March 29,2O1O

Samples: No anomalies were encountered for these samples.

Lab Control(s): All percent recoveries were within control.

Method Blank(s): The method blank was free of contamination.

Dissolved Low-Level Mercurv bv Method 7470A

The samples were digested on 21261 10 and 31 1 l1O. The digests were analyzed on 31 1 | 10 and
3l5l11 - within the method recommended holding time.

Samples: No anomalies were encountered for these samples.

Lab Gontrol(s): All percent recoveries were within control.

Method Blank(s): The method blank was free of contamination.

pH bv Method 150,1

The sample was analyzed on 2126110 - outside of the method recommended holding time of
fifteen minutes.

Samples: No anomalies were encountered for these samples.

Replicate(s): RPDs/RSDs were in control.

Lab Gontrol(s): All percent recoveries were within compliance.

***:e"."*-* **q#,** €- ;t5



J F_ Analytical Resources, Incorporated

aj, Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 7l1OI2OO9

Inorganic Data

B

N

NA

H

Indicates that the target analyte was not detected at the reported concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to +1 RL instead of the normal 20% RPD

L

Organic Data

Indicates that the target analyte was not detected at the reported concentration

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5o/o of the regulatory limit or 5o/o of the analyte
concentration in the sample.

Estimated concentration when the value is less than ARI's established reporting
limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculaled for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

Indicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2oo/oDrift or minimum RRF).

lndicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Version 13-000
8t17tOg
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ftA Analytical Resources, Incorporated

a,i, Analytical Chemists and Consultants

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters- This flag is used only for GC-MS analyses

M2 The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification"

C

The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

The analyte was positively identified on only one of two chromatographic columns.
Chromatographic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >4Oo/" RPD with no obvious chromatographic interference

Geotechnical Data

A

F

SM

SS

The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

Samples were frozen prior to particle size determination

Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process andior moisture content, porosity and saturation calculations

Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analysis

Weight of sample in some pipette aliquots was below the level required for
accurate weighting

W

Version 13-000
8t17tog
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LCS SOLUTIONS a6t2o'to

LABLSOLN ID TEST CONC. UG/MLSOLVENT EXP.
1 1686-1 PCB 1660 20 ACETONE o9to1t10

2# 1472-3 BCOC PEST 10 ACETONE NA
3 1620-4 PEST o2l04t20 ACETONE 06t26t10
4 1667-1 LOW PEST o.2to.4t2 ACETONE o6t26t10
5 1677-1 EPH 1 500 MECL2 11t12t10
6 1702-2 PCP 12.5t125 ACETONE 02t18t11
7 1705-1 ABN 100 ACETONE 07 t01t10
I 1681-4 TBT 2.5 MECL2 12tO1t10
I 1682-2 PORE TBT .125t.25 MECL2 12tO1t10
10 1698-2 ABN ACID 100t200 MECL2 07 t14t10
11 1642-2 TPHD 1 5000 ACETONE o9lo7l10
12 1698-1 ABN BASE 200 MEOH 07124t10
13 1613-1 LOW PCB 2 ACETONE 06/08/10
14* 1547-1 LOW ABN ACID 10t20 MEOH 04t10t10
15* 1591-3 SIM PNA 15t7 5 MEOH 08t28t10
16 1602-3 DIOXANE 100 MEOH 03120t10
17 1644-1 1248 PCB 10 ACETONE ogt10t10
18* 1591-4 LOW SIM PNA 1.5 ACETONE 08t28t10
19 1685-3 AK103 7500 ACETONE 09/03/10
20 1682-4 PNA 100 ACETONE 12tj4t10
21 1593-3 SKY/BHT 100 MEOH o3t31t10
22 1702-4 HERB 12.5112500 MEOH 04117 t10
23* 1505-1 LW ABN BASE 20 MEOH 03t20t10
24 1696-1 LOW ABN 10 ACETONE 01t13t11
25# 1481-1 DIPHENYL 100 MEOH NA
26 1702-5 OP-PEST 25 MEOH 03131110
27 1668-3 STEROLS 200 MEOH 10t30t10
28# 1684-1 ADD. PEST 4 ACETONE 03t25t10
29# 1496-3 DECANES 100 MEOH NA
30 1620-1 EDB/DBCP o.2 MEOH 06t22t10

Page 1

**'*--*H . 'dFffiH*.* 5



31 1596-1 TERPINEOL 100 MEOH 04t03t10
32 1619-3 GUAIACOL 50-200 ACETONE o4t30t10
33 1639-3 RETENE 100 MEOH 09/03/10
34 1633-1 CONGENERS 2.5 ACETONE 08t11t10
35 1674-3 ALKYL PNA A 10 MEOH 10t28t10
36 1601-3 ALKYL PNA B 10 MEOH ost13t10
50 1617-1 FULL RESIN 250 ACETONE 06t17 t10
51 1696-3 DDTS 2.5 ACETONE 06/03/10
52 1613-5 1232 PCB 20 ACETONE 06116t10
53 1703-3 DALAPON 50 MEOH ogt11t10
54 1701-2 PBDE 0.5 ACETONE o2t10t11

PROJI CT SPECIFIC S )LUTION
*=RE /ERIFIED SOLL IION

LCS SOLUTIONS 3t6t2010

Page2
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SURR SOLUTIONS 3t6t2o1o

LABEL SOLN ID TEST CONC. UG/ML SOLVENT EXP.
A 1662-3 ABN 100/150 MEOH 101o8t10
B 1633-3 SIM PNA 15175 MEOH 08t12t10
C* 1559-1 SIM ABN 25t37.5 MEOH 03113t10
D 1689-2 LOW PCB 0.2 ACETONE 12t29t10
E 1661-2 HERB 62.5 MEOH 10to2t10
F 1683-3 PCP 12.5 ACETONE 12t09t10

G* 1534-1 l, DIOXANE 100 MEOH o2t20t10
H 1594-1 OP-PEST 25 MEOH o4to1t10
I 1634-1 LOW S. PNA 1.5 MEOH o8t12t10
J 1681-2 TBT.PORE o.125 MECL2 12tO1t10
K 1689-1 MED PCB 20 ACETONE 12t29t10
L 1681-1 TBT 2.5 MECL2 12tO1t10
M 1682-1 EPH 1 500 MECL2 ogt17 t10
N 1689-3 PCB 2 ACETONE 12t29t10
o 1699-1 TPH 450 MECL2 07lo2t10
P 1666-3 HCID 2250 MECL2 05/06/10
o 1620-2 EDB 1 MEOH o6t22t10
R 1615-1 RESIN ACID 250 ACETONE o6t17 t10

S# 1568-5 PBDE .25 MEOH NA
T 1674-2 ALKYL PNA 10 MEOH 07t30t10
U 1633-1 CONGENER 2.5 ACETONE ogt11t10
V
*rev >rified sol ftion
#p oiect spe( ific

Y
Z

Page 1



spike Recovery control Limits Analysis of pGB / Aroclors in
Aqueous Samples - EPA SW-846 Methods 80Bl & 8082 (1'2)

Effective 511109

Control limits are updated periodically.
files at the time of use.

Assure that you have ARI's current control limits by downloading the
http://www.arilabs.com/portal/downloads/ARl-C Ls.zip

Analytical Method: Standard
Analvsis MTCA Analysis Low Level

Analvsis
Manchester
Extraction

Sample Weight / Final Volume: 500/5mL 500/1mL 1000 / 0.5 mL 3000 / 1 mL

LGS Spike Recovery (a)

Aroclor 1016 45 't21 36 - 100 44 117 30 - 160(3)

Aroclor 1260 54 - 129 41 113 46 - 't31 30 - 160(3)

Method Blank/LCS Surrogate
Recovery

Tetrachloro- meta-xylene (TC MX) 40 - 118 29 - 100 31 - 100 30 - 160(3)

Decachlorobiphenyl 41 - 111 35 - 116 32 - 108 30 - 160(3)

Sample Surrogate Recovery

Tetrach loro- m eta-xylene (TC MX) 38 - 118 25 - 100 21 100 30 - 160(3)

Decachlorobiphenyl 29 - 118 10 128 19 - 111 30 - 160(3)

ft E Analytical Resources,lncorporated

al, Analytical Chemists and Consultants

(1) control Limits calculated using attdata generated 1t1log through 12l1tog.
(2) Highlighted control limits (bold font) adjusted to demonstrate that ARI does not use control limits < 10 for the
lower limit or < 100 for the upper limit.
(3) 30 - 160 are default, advisory control limits used when there is insufficient data to calculate historic control
limits. DO NOT use these limits as the sole reason to reject the data from a batch of analyses.
(4) Laboratory Control Sample (LCS) spike recovery control limits also used as advisory control limits for sample
matrix spike (MS) analyzes. MS recovery values are advisory and not used to assess the acceptability of an
analytical batch.

Page 1 of 1
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t Analytical Resources,lncorporated

at Analytical Chemists and Consultants

Summary of Laboratory Gontrol Limits

Default limits of 30-160% recovery and 30% RPD apply for all organic analytes when
laboratory generated control limits are not available on ARI's web site. Default limits for
all inorganic analytes are 75-1257o recovery and 25o/o RPD.

ARI's laboratory generated Quality Control Limits may be superseded by project specific
data quality objectives (DQO) provided by ARI's clients. The use of project specific
DQO must be approved by ARI's Laboratory and QA Program Managers.

Page 1 of 1



t^- Ana lytica I Resou rces, I n corporated

at Analytical Chemists and Consultants

Summary of Laboratory Gontrol Limits Metals Analyses
(All Methods & Sample Matrices)

Effective 511log
Control limits are updated periodical

files at the time of ur
ly. Assure that you have ARI's current control limits by downloading the
;e. htto://wuralru.arilabs.com/portal/downloads/ARl-CLs.zio

Element Matrix Spike Recovery LCS Recovery Replicate
RPD

Aluminum 75 - 125 80 - 120 =20%
Antimony 75 - 125 80 - 120 s 20"/o

Arsenic 75 - 125 80 - 120 s 2Oo/o

Barium 75 - 125 80 - 120 S 20o/o

Beryllium 75 125 80 - 120 s 20oh

Boron 75 - 125 80 - 120 s 20o/o

Cadmium 75 - 125 80 - 124 3 2Oo/o

Calcium 75 125 80 - 120 <20%

Chromium 75 - 125 80 - 120 s20%

Cobalt 75 125 80 - 120 s 2OVo

Copper 75 125 80 - 120 s 200h

lron 75 125 80 - 120 s 2oo/o

Lead 75 - 125 80 - 120 s 20o/o

Magnesium 75 - 125 80 - 120 3 2Oo/o

Manganese 75 125 80 - 120 s2A%

Mercury 75 - 125 80 - 120 320%

Nickel 75 125 80 - 120 s 2oo/o

Potassium 75 - 125 80 - 120 < 20o/o

Selenium 75 - 125 80 - 120 <20%

Silica 75 - 125 80 - 120 3 2oo/o

Silver 75 125 80 - 120 3 2oo/o

Sodium 75 - 125 80 - 120 < 200

Strontium 75 - 125 80 - 120 3 2oo/o

Thallium 75 125 80 - 120 3 2oo/o

Vanadium 75 - 125 80 - 120 3 2Oo/o

Zinc 75 125 80 - 120 S 2Oo/o

Page 1 of 1
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J|- Ana lytical Resou rces, I ncorpo rated

at Analytical Chemists and Consultants

Spike Recovery Control Limits for Conventional Wet Chemistry
Effective 511109

Control limits are updated periodically. Assure that you have ARI's current control limits by downloading the
files at the time of use. http:/iwww.arilabs.com/portalldownloads/ARl-CLs.zip

ARI's Control Limits
Sample Matrix: Water Soil / Sediment

Matrix Spike Recoveries % Recovery % Recovery
Ammonia 75 - 125 75 - 125

Bromide 75 125 75 - 125
Chloride 75 125 75 - 125
Cyanide 75 - 125 75 - 125
Ferrous lron 75 - 125 75 - 125
Fluoride 75 - 125 75 - 125
Formaldehyde 75 - 125 75 - 125
Hexane Extractable Material 78 - 114
Hexavalent Chromium 75 - 125 75 - 125
NitrateiNitrite 75 - 125 75 - 125
Oil and Grease 75 - 125 75 - 125
Phenol 75 - 125 75 - 125
Phosphorous 75 - 125 75 - 125
Sulfate 75 - 125 75 - 125
Sulfide 75 - 125 75 - 125
Total Kjeldahl Nitrogen 75 - 125 75 - 125
Total Organic Carbon 75 - 125 75 - 125
Duplicate RPDs

Acidity t2jo/o x2O%
Alkalinity t20% t2oo/o
BOD t20% t20%
Cation Exchange t2oa/o tzA%
coD t20% t20o/o
Conductivity l,20% t20%
Salinity t20% t2oo/o
Solids x20% x20%
Turbidity L20% x20%

Page 1 of 1
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Data Summary Package

prepared
for

The Boeing Company

Project: Boeing Plant 2 Source Control

ARI JOB NO: QL59, QL62, QM32, QM43, QM45

prepared
by

Analyical Resources, Inc.
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ANA|vrrc^t a

"=$L'#H@OR6ANISS ANALySTS DATA SHEET INCORPORATED
pcB by cClEcD Merhod sW8082 Samp1e ID: PL2Sc-ss-z-O3O32oLo
Page 1of1 SAMPLE

Lab Sample ID: QM32A QC Report No: QM32-The Boeing Company
LIMS fD: IO-524'7 Project: BP2 Source ConLrof
Matrix: Filter Bag .h
Data Re]ease Authorized.=/Z Date Sampled: 03/o3/L0
Reported: o3/L2/ro v// Date Received: o3/o3/ro

Date Extracted: o3/05/1o Sample Amount: 1-00 Filter Bag
Date Analyzed; 03/09/ 10 16:10 Final E)<tract volume: 25 mL

Instrument/Analyst: ECDs/JGR Dilution Factor: 50 - 0

GPC CJ-eanup: No Sil-ica Gel- : Yes
Sulfur Cleanup: Yes
Ac id CJ-eanup : Yes

CAS Number AnalYte RL Result

L26'74-IL-2 Aroclor 1016
53469-2I-9 Arocl-or 1242
12612-29-6 Aroclor 1248
LAO97 -69-1 Aroclor l-254
11096-82-5 Aroclor 1250
11104 -28-2 Arocfor 1221
1I141-16-5 ArocLor 1232

za<zau
25 <25U
62 <62Y
25 100 P

25 110

25 <25U

Reported in Total pg

PCB Surrogate Recovery

Decachforobiphenyl
Tet rachl orometaxlzlene

118 %

110 ?

FORM I



Aiss#:ri@
INGORPORATED

Matrix : Fi 1t.er Bag

SW8O82/PEB SURROGATE RECOVERY STJMMARY

QC Report No: QM32-The Boeing Company
Proiect: BP2 Source Control

Client ID DCBP TC}D( TOT OUT

MB- 03 0510
LCS-030510
LCSD-030510
PL2SC-SS- Z- O30320L0

62.82 60. B%

65.s2 52.02
6s - 8? 50.5%
11BZ 110?

0
0
0

0

(DCBP)
(TCMX)

Decachlorobiphenyl
Te t rachl orometaxyl ene

LCS/MB LTMITS QC trMrTS

(30-160) (30-160)
(30-160) (30-150)

Prep Method: SW3550B
Log Number Range: 10-5247 to LO-524'7

FORM-rr SW8082 ts- Et :u' E-=EF-=Fj # .,ffi**## = #q*rF## t



Als:fi:*@
INCORPORATED

Sampfe Amount LCS: 1.00 Filter Bag
LCSD: 1.00 Filter Bag

Date Analyzed LCS: O3/O9/I0 15:28 Final Extract volume LCS: 5.0 mL

ORGANICS ANALYSIS DATA SEEET
PCB by GC/ECD Method sw8082
Pacre .L Or I

Lab Sample ID: LCS-030510
LIMS ID : I0 -524'7
Matrix: Filter Bag /4
Data Release Authorized :ri4/
Reported: 03/12/I0

Dare Extracted LCSILCSD: 03/05/I0

LCSD:03/09/10 15:49
Instrument/Anal-yst LCS : ECD5/JGR

LCSD: ECD5/JGR
GPC Cleanup: No
Sulfur Cleanup: Yes

Analyte

Arocior 1016
ArocLor 1250

Sample ID: LCS-030510
LCSlLCSD

QC Report No: QM32-The Boeing Company
Project: BP2 Source Control

Date Sampled: 03/03/I0
DaLe Received: 03/03/ro

LCSD: 5.0 mL
Dilution Factor LCS: 1.00

LCSD: 1.00
Silica Gel: Yes

Acid Cleanup: Yes

PCB Surrogate Recovery

LCS LCSD
Decachforobiphenyl 65 -52 65 -BZ
Tetrachlorometaxylene 62 . OZ 60 . 5?

Reported in Total 4g
RPD calculated using sampl-e concentrations per SW846-

Spike LCS SPike LcsD
f,CS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

2.3 2.5 92.02 2.3 2.5 92.A2 0-0?
r.7 2.5 5B-0? r-1 2-5 68.0? 0.0%

FORM III
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PCB METHOD BLANK SUMMARY

BLANK NO.

QM32MB1

Lab Name: ANALYTfCAL RESOURCES, INC

ARI Job No-: QM32

Lab Sample fD: QM32MB1

Date Extracted: 03/05/LO

Date Analyzed: 03/09/tO
Time Analyzed: 1506

Client: THE BOEING COMPANY

Project: BP2 SOURCE CONTROL

Lab File ID: 0309B005

Matrix: SOLfD

fnsLrument ID: ECD5

GC Columns: ZB5/2835

ANALYZED

03/oe/ao
03/oe/ro
03/oe/70

THrs METHoD BT,ANK APPLIES To THE FoLLowrNG SAIVIPLES, Ms and MSD:

01
UZ
03

SAMPLE NO.

QM32LCS1
QM32LCSD1
PL2SC-SS-Z-O3032010

LAB
SAMPLE TD

QM32LCS1
QM32LCSD1
QM32A

JdgC -L UL r-

FORM IV PCB
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ORGANIES ANAI.YSIS DATA SHEET
PCB by Ge/EcD Method sw8082
Page 1 of 1

Lab Sample ID: MB-030510
LIMS ID:. 1O-5241
Matrix: Filter Bag
Data Rel-ease Authorized:
Reported: 03/12/ro

Date Extracted : O3 / 05 / 70
Date Anal-yzed:. O3/09/ 10 15:05
rnstrumenr,/AnalYsr : EcD5/JGR
GPC Cleanup: No
Suffur CleanuP: Yes
Acid Cleanup: Yes

CAS Nu:nber Analyte

AXS:fJ8*@
INCORPORATED

Sa-urple ID: MB-030510
METIIOD BTANK

QC Report No: QM32-The Boeing Company
Project BP2 Source Control

Date SamPIed: NA
Date Received: NA

Sample Amount: 1.00 Filter Bag
Final Extract Volume: 5.0 mL

Dilution Factor: 1.00
Si-1i-ca Gel : Yes

RL Result

0.1 < 0-1 u
0.1 < 0.1 u
0.1 < 0.1 u
0.1 < 0.1 u
0-1 < 0.1u
0.1 < 0.1 u
0.1 < 0.1 u

L2674-II-2 Aroclor 1016
53469-2I-9 Aroclot 7-242
L26'72-29-6 Arocfor 1248
Il-O97 -69-I Aroclor 1254
11095-82-5 Aroclor 1250
11104 -28-2 Arocl-or 122)-
11141-16-5 Arocl.or l.232

Reported in Tocal ,u9

PCB Surrogate Recovery

r'lan : al-r.l ^-^r-, nhanrrlvpry4'vL'I1

Tet rachlorometaxyl ene
62.66
60. B%

FORM I



Alsb#:ti@
INCORPORATED

Sample ID: PL2SC-EB2-0303L0
SAMPLE

ORGANIES ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082
Paqe r or l-

Lab Sample ID: QM43A
LIMS ID:10-5291
Matrrx: WaLer Z
Data ReLease Authorized, m
Renorf ecl : 03 / L5 / Io // "

Date Extracted: O3/05/10
Date Analyzed|. 03/08/Io L6:L6
fnstrument,/Anafyst : ECD5/JGR
GPC Cleanup: No
Qrrl frrr Cl eanrrn - YeS

QC Reporb No: QM43-The Boeing Company
ProjecL: Boeing Plant 2 source Control

Date Sampled: 03/03/IO
uate Recel.veo: uJ/ u3/ Lv

CAS Nrrrnlcer

126'7 4 - rL-2
53469 -2),-9
126'72 -29 - 6
rt-j9'7 -69-r
11096 -82-s
11104 -28 -2
11141- 16 - 5

Analyte

Aroclor 1016
Aroclor 1242
Arocfor 1248
Aroclor 1254
Aroclor 126O
Aroclor 1-221
A.roc )-or )-2 J z

Sample Amount:
Final ExEract Volume:

Dilution Factor:
Sil,ica Gel:

Ac j-d Cleanup:

RL

1.0
1.0
1.0
1.0
1.0
1.0
1.0

500 mL
5.0 mL
1.00
No
Yes

Resul t

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1-0 u
< 1.0 u

Reported in pg/r (ppb)

PCB Surrogate Recovery

Decachlorobrphenyl iu.ur
Tetrachforometaxylene '74.2%

FORM I
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fi:3bfi:t:@
INCORPORATED

sw8O82/PCB WATER SURROGATE RECOVERY SUMMjA'RY

Matrix: Water QC Report No: QM43-The Boeing Company
Project: Boeing Plant 2 source Control

DCBP DEBP TCMX TCMX

C1ient ID % REC LCt-UCt % REC LCL-UCL TOT OUT

MB-030510
LCS-030510
LCSD-030510
PL2SC-EB2 O]0310

54.5% 41-111 58.0? 40-118 0

60.5% 41-111 63.82 40-118 0

57 .Oz 41-111 65.22 40-118 0

46.52 29-rr8 '74 -22 38-118 0

PreP Method: SW3510C
Log Nunrber Range: 10-529a Lo a0-529I

FORM-rr sw8082 *-iLi €.u EEqe;S_JLi#E_$".fs"# " *P*-##+#+#



ANALYTICAL TA#$il;EV
ORGANIES ANALYSIS DATA SHEET INCORPORATED
pcB by GclEcD Method sw8o82 sanple ID: LCs-030510
Page 1of1 LCSILCSD

Lab Sample ID: LCS-030510 QC Report No: QM43-The Boeing Company

LIMS fD: IO-529I Project: Boeing Pfant 2 source Control
Matrix: Water ,D
Data Release Authorized,.ffi Date Sampled: NA

Reported : 03 / Ls / ro 'y' ' Date Receiwed: NA

Date Extracted LCS/LCSD: O3/05/IO Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Analyzed LCS O3/OB/1,0 15:33 Final Extract Volume LCS: 5-0 mL

LCSD: 03 / 08 / IO 15 : 55 LCSD: 5 ' 0 mL

Instrument/Analyst LCS: ECDs/JGR Difution Factor LCS: 1'00
LCSD: ECD5,/JGR LCSD: 1.OO

GPC Cleanup: No Silica Gef: No

Sulfur Cleanup: Yes Acid Cleanup: Yes

Spike LCS SPike LCSD

Analytse tcs Added-LCS Recovery tCSD Added-LCSD Recovery RPD

Arocfor 1ot6 4.'7L s-co e4'22 4 ;; s o; T ;;" 2'ez
Aroclor L26O 3 .46 5. CC 69 '22 3 '42 5 ' 00 68 '4?; I '22

PCB Surrogate Recovery

LCS LCSD
DecachforobiphenYl 60 -52 5'7 .oz
Tetrachlorometaxylene 63 - 8% 65 '22

Results reported t-rrr Pg/L
RPD calcufated using sample concentrations per SWB46 '

FORM III
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Lab Name: ANALYTICAL RESOURCES, INC

ARf Job No.: QM43

Lab Sample fD: QM43MBW1

Date Extracted: 03/05/1-o

Date Analyzed: 03 / 08 / 1,o

Time Analyzed: 151-2

4
PCB METHOD BI,ANK SUMMARY

BLANK NO.

QM43MBW1

Client: THE BOEfNG COMPANY

Project: BOBING PLANT 2 SOURC

Lab File ID: 0308B010

Matrix: LfQUfD

Instrument fD: ECD5

cC Col-umns I ZB5/Z.835

03/o8/1,o
03/08/1,o
03/08/Lo

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS ANd MSD:

SAMPLE ID ANALYZED

01
o2
03

SAMPLE NO.

QM43LCSW1
QM4 3LCSDWl
PL2SC-EB2 - 03 03 10

QM43LCSW1
QM43LCSDWl
QM43A

Jage 1 of 1
FORM IV PCB
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ORGANTCS ANALYSIS DATA SHEET

PCB by GclEcD Metshod sw8o82
Page t of 1

Lab Sample ID: MB-030510
LIMS ID:10-5291
Matrix: Water
Data ReLease Authorized.fi
Reported:. o3/15/Lo

Date Ext racted : 03 / 05 / Io
Date AnaI)/zed: 03/ 08/ 10 15 : 12
InstrumenL/AnalYst : ECD5/JGR
GPC CIeanuP: No
Sulfur CleanuP: Yes

A}s:fi:*@
INCORPORATED

SamPte ID: MB-03051-0
METHOD BLANK

QC Report No: QM43-The Boeing Company
Project: Boeing Plant 2 source Control

Date SamPled: NA
Date Received: NA

CAS Number

aLZOl+-tr-a

5346Y-ZL->
126 /z-z>-o
t-r091 -69-7
11096 -82-5
11104 -28-2
11141-16-5

AnalYEe

Aroclor 1016
ArocLor L242
Aroclor 1248
Aroclor 1254
Aroclor 1260
ArocLor I22I
Arocl-or a232

DecachforobiPhenYl
Tet rachlorome LaxYlene

SamPle Amount
Final Extract Volume

Dilution Factor
SiIica Gef

Acid CleanuP

RL

1.0
1.O
1.0
1.0
1.0
1.0
1.0

tn ttg/t, (ppb)

500 mL
5.0 mL
1- 00
No
Yes

Result

< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 u
< 1.0 U

D onnrf arl

PCB Surrogate RecowerY

54.52
f 6. u6

FORM T



METALS ANALYSIS
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INORGANICS AI.IAJ.YSTS DATA SHEET
DISSOLVED METAIS
Paqe 1 of 1

Lab Sample ID: QL59A
LIMS ID:10-4804
Matrix: Water
Data Re.l-ease Author-ized:
Reporteci: a3/23/IA

Alsbfi8r!@
INCORPORATED

g:mtr>1e ID: PL2SC-W-Z-O226LO
SAI.4PLE

QC Report No: QL59-The Boeing Company
Project:. BP2 Source Control-

Date Sampled: 02/26/70
Date Received: 02 / 26 / 1,0

Prep Prep Anal.ysis Analysis
Meth Date Method Date cAS Number Analyte RL ps/L a

200.8 03/0I/r0 20O.8 03/19/I0 7440-38-2 Arsenic
60108 02/26/I0 60108 03/70/I0 1 440-43-9 Cadmium
60108 02/26/IO 6010B 03/1,0/rc 7440-41-3 Chromium
6010B 02/26/70 6010B 03/I0/70 7440-50-8 Copper
200.8 03/0I/rO 200. B 03/79/I0 1 439-92-I Lead
6010B 02/26/r0 60108 03/I0/I0 1440-22-4 Si-Iver
60 10B 02/ 26/ I0 60108 A3 / I0 /I0 744O-66-6 Zinc

U-An,: I vte rrnriaf pnt-orJ ei- ni rron ftl
Rl-Reportlng Limit

o.2
2

5

2

1

3

10

1.0
2U
5U
2U
1U
3U

30

FORM_T
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Arsbfisr!@
INCORPORATED

INORGANICS AI{A].YSIS DATA SHEET
DISSOLVED METAI,S
Page 1 of 1

Lab Sample ID: QL59LCS
LIMS ID:10-4804
Matri-x: Water
Data Rel-ease Authorize
Reported: 03/23/70

AnaJ-yte
Anal-ysis
Method

Sa-nple ID: T.AB CONTROL

QC Report No: QL59-The Boeing Company
Project:, BP2 Source Control-

D:te Semnlcd' NA
Date Received: NA

BLANK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike g

Added Recovery a

Arsenrc
Cadm-ium
Chromium
Copper
Lead
Si-Lver
Zinc

Pannrfar-l ;^ t1-/TLvg!ll|.]Y/U

200.8
60108
60 10B
6 0108
200 .8
6010B
60 108

26 .6
486
41I
462

21
492
500

25.O
500
s00
500

25
500
500

106%

91.22
94 .2%

92 - 4e"

108%

98-42
100 z

N-Control limit not met
Control Limits:. 80-L20%

FORM_VII
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Aisbfisr!@
INCORPORATED

INORGANICS ANA],YSIS DATA
DISSOLVED METALS
Page 1 of 1

Lab Samp-l-e ID: QL59MB
LIMS ID: IO-4804
Matrix: Water

^^r^_^^ .._--horizedudLd ngagdbc nuL
Reported: 03/23/70

SHEET

Prep
Meth

Prep
Date

Analys5-s Analysis
Method Date CAS Number Anal.yte

Sample ID: METHOD BLANK

Of- Rannrl- lrln. OT.5 Q-Tho P.na i nn t'-5lu r\s1:v! L r\u. \/Lr J ...1 -OmpanyProject: BP2 Source Control

Date Semnlcd' NA
Date Received: NA

RL Its/L

200 .8
60108
6 010B
60108
200 .8
6010B
60 10B

03/07/7A
02/26/70
02/26/rA
02/26/r0
03/07/r0
02/26/10
02/26/rA

200.8
60108
6 0108
60108
200. B

6010B
60108

03/19/r0
03/r0/10
03/r0/r0
03/70/70
03/1_9/rO
03/L0/10
03/ro/10

1 440-38-2
1 440- 43-9
-7 440- 41 -3
7440-50-8
1 439-92-r
1 440-22-4
1 440-66-6

Arsenic
Cadmium
Chromlum

Lead
Si-lver
ztnc

o-2
2

5

2

1

3

10

0 -2
2

5

2

1

3

10

U

U

U

U

U

U

U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-T
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INORGANICS ANAIYSIS
TOTA], METALS
Page 1 of 1

Lab Sample ID: Ql432B
LIMS ID: L0-5248
Matri,x: Soi-I
Data Release Authorized:
Reported: 03/25/L0

Percent Total Solids: 3'7.5%

DATA SHEET

Analysis Anal-ysis
Method Date

Prep
Meth

Prep
Date

Alsbfi:rb@
INCORPORATED

ganF]-e ID: PL2SC-SS-Z-O3O32O1O
SAI'IPLE

QC Report No: QM32-The Boeing Company
Project:. BP2 Source Control

Date Sampl-ed: 03/03/I0
Date Received: 03/03/I0

CAS Number Analyte RL mS/kg-dry

3050B
30508
3050B
30508
3050B
CLP

3050B
30508

03/08/70
O3;'08/10
03/08/r0
03/08/ro
0-"/a8/r0
03/08i10
03i08/ra
03/08/r0

200.8
6 0108
6010B
60108
200 .8
1 417A
6010B
60 10B

a3/24/1.0
03/r0/70
03/ro/10
03/1,0/r0
03 /24 /10
03/0e/r0
03/r0/r0
03/70/70

7 440-38-2
7 440-43-9
7 440-47 -3
7440-50-8
7439-92-L
7 439-97 -6
7 440-22-4
7 440-66-6

Arseni-c
Cadmium
Chromium
Copper
Lead
Mercury
Si]-ver
Zinc

0.5
0.5

1

0.5

0.06
0.1

2

26.5
2.7
262
274
229

0. 30
1.1
985

[]-An,aI \,'f F l:nrJef ectecl
FI-R^r--.r-i': r iniL

-'!l4 "-"

:r fft \ton kl.

FORM-T



fixs:fi8*@
INCORPORATED

TNORGANICS ANAIYSIS DATA SHEET
TOTAT. METAIS
Page 1 of 1

Lab Sample fD: QM32LCS
LIMS ID: 10-5248
Matrix: SoiL [\.N/
naF- D^l^-^^ 

^,.Lhari zarj.I V WUdLd ACICdJC HULrrvr LLesl l 0

Reported: 03/25/10 Y j
,.'./

Analyte
Ana1-ysis
Method

gamFJ-e ID: LAB CONTROL

OC Ronnrl- Nln. f)M??-Tho Rnoinn f-v!.ve -y -OmPanYPro-iect:. RP2 Source Control

Date Sampled: NA
Date Recei-ved: NA

BI,ANK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike
Added

E

Recovery a

Arsenic
Cadmium
Chromium
Copper
Lead
Mornrr rtz

Silver
Zinc

Ronnri'od i n

200.8
60108
6 0108
60 10B
200 .8
141IA
6010B
60108

mgl kg-dry

26 -2
41 -9
46 .1
41 .6

26
0.50
50 ?

51

25 .0
50.0
50.0
50.0

0.50
50.0

50

105%
95.8%
93.42
95.2e"

1042
100 %

101%

r02e"

N-Control- l-imit not met
NA-Not Annl i cehl c - An:l rr1- o ltln1- Qni lzad- ''rY' vya ^vuControl Limits: B0-120%

FORM-VII



AES:[H8Ii@
INCORPORATED

INORGANTCS ANALYSIS DATA SHEET
TOTAI. METAIS
Page 1 of 1

Lab Sample ID: QM32MB
LIMS ID: L0-5248
Matrix: So11h-]-^^-"...horized
udLd ngacd>c AUL

Reported:. 03/25/I0

Percent Total Sol-i-ds: NA

SanpJ.e ID: METHOD BLANK

QC Report No: QM32-The Boeing Company
Pro-iect: P.P2 SOurCe Control-

D:te S:mni cri: NA
Date Received: NA

Prep
Meth

Prep
Date

Analysis Anal-ysis
Method Date CAS Number Anal.yte RL nglkgr-drl'

30508
30508
30508
30508
30508
CLP

30508
3050B

03/08/70
a3/08/10
03/08/L0
03/08/r0
03/08/10
03/08/r0
03/08/10
03/08/70

200. B

60108
6010B
6 0108
200.8
141lp^
6010B
60108

03/24/70
03/r0/r0
03/r0/r0
03/70/70
03/24/r0
03/09/70
03/ro/lo
03/r0/Lo

1 440-38-2
1 440-43-9
t 440-41 -3
1 440-50-8
1 439-92-I
1 439-91 -6
1 440-22-4
1 440-66-6

Arsenic
Cadmium
Chromi-um

Lead
Mc rnrr rrz

Silver
Zinc

0.2
0.2
0.5
0.2

1

0-02
0.3

1

0.2
0.2
0.5
0.2

1

0.02
0-3

1

U

U

U

U

U

U

U

U

U-Analyte undetected at given RL
RL-Reporting Limrt

FORM-I



Als:fiSrb@
INCORPORATED

INORGANICS A\IAIYSIS DATA SHEET
DISSOLVED METAI.S
Pase 1 of 1

Sanpl-e ID: PL2SC-EB2-030310
SAI"IPLE

OC Ronorf Nn' OM4?-Tha Rnainn C-ompanyProject: Boeing Plant 2 source Control

Date Sampled: 03/03/10
Date Received: 03/03/70

Lab Sample ID: QM43A
LIMS ID: I0-529I
Matrix: Water frA .'

Data Re] ease Auth orlzedrhlV'
Reporred 03/25/rO i 1"\-/

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte Rt 1uS/L A

200.8 03/04/70 200.8 03/24/I0 1440-38-2 Arsenic
6010B 03/04/IO 6010B 03/I0/IO 1440-43-9 Cadmium
60108 03/04/IO 6010B 03/70/I0 '7 440-41-3 Chromlum
60108 03/04/70 60108 03/IO/I0 1440-50-B Copper
200. B 03/04/I0 200.8 03/24/I0 1439-92-7 Lead
60108 03/04 /LO 6010B 03/IO/lO 1 440-22-4 Silver
60108 03/04/1A 60108 A3/I0/I0 744O-66-6 ZLtrc

[]-Ana I vte rrnclel-ecf ecJ at oi ven RL|.e Yr wvrr r

RL-Reporting Limit

0.2
2

5

2

1

3

10

0-2 U

2U
5U
2U
1U
3rl

20

FORM-I



INORGAI.IICS ANAI,YSTS DATA SHEET
DISSOLVED METAI.S
Page 1 of 1

Lab Sample ID: QM43LCS
LIMS ID: 10-5297
Mat rj-x: Water Al"i l'
Data Rel-ease Autho r izeQ{' tl/
Reported: 03/25/70 t i

\/

Analyte
Anal-ysis
Method

AXsbH:*@
INCORPORATED

g:mFJ.e ID: LAB CONTROL

QC Report No: QM43-The Boeing Company
Project: Boeing Plant 2 source Control

D:tc S:mnlcd; NAve L v vsrLrvf vu r

Date Received: NA

BI,ANK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike t
Added Recowery A

Arsenic
Cadmium
Chromium
Copper

S i fver
Zinc

Aannrf ad i a ,,n /I

200.8
60108
5010B
6010B
200 .8
60108
6010B

25 .3
499
411
4t2

26
507
500

25 .0
500
s00
s00

25
s00
500

101%

99 .8e"

95 - 4e"

94 .42
I04Z
101?
100%

N-Control limit noL met
Controf Li-mits : 80-1-20e"

FORM-VII

ui *'- tu# +-# ' €'"F 6#SH-! ""F +-F



Als5fi:ri@
INCORPORATED

INORGANICS AI.IAIYSIS DATA
DISSOLVED METALS
Page 1 of 1

Lab Samp1e ID: QM43MB
LIMS ID:. IO-529I
Matrix: Water
Data Release Authoriz
Rennrted' O?/2\/I0

SHEET

Anal-ysis Anal-ysis
Method Date CAS Number Analyte

S:mFIe ID: METHOD BLANK

QC Report No: QM43-The Boeing Company
Project: Boeing Plant 2 source Control-

Date Sampled: NA
Date Recelved: NA

Prep
Meth

Pretr)
Date RL vs/L A

200. I
6010 B

6 010B
60 108
200 .8
60 108
60108

03/04/L0
03/04/L0
03/04/r0
03/04/L0
03/04/ro
03/04/r0
03/o4/ro

200.8
6010B
60 10B
6 010B
200 .8
6010B
60108

03/24/rO
03/ro/70
03/10/10
03/r0/ro
03/24/70
03 /L0 /ro
03/70/70

7 440-38-2
1 440-43-9
't 440- 41 -3
1 440-50-B
1 439-92-I
'7 440-22-4
1 440-66-6

Arsenic
Cadmium
Chromium

Lead
SiIver
Ztnc

0.2
2

5

2

1

3

10

0.2
2

5

2

1

3

10

U

U

U

U

U

U

U

Il-An: I rrf e rrnrief ectecl af oi ven RL
RL-Recortino Limit

FORM-I

#E"-#* . +*##**=*



MERCURY ANALYSIS

4.l{t**H . ffil#t#*ffi



INORGANICS ANAf,YSIS DATA SHEET
Di.ssol-ved Mercury by Method SW7470A

QC Report lJo: QM45-The Boeing Company
Pro j ect : Boe j-ng Pl-ant 2 Source Contrcl

Date Prep Date
Sampled Matrix AnaI Date RL Result

ATsbH::!@
INCORPORATED

Data Release Authorized
Reported: 03/A9/I0
Dat-e Received: A3/03/70
Page 1 of 1

Client,/
ART ID

PL2SC-EB2-030310 03/03/IO Water 03/0L/10 20 -A 2A.0 U

Qri45A rA-5292 03/05/70

i,lts-!30i10 l.JA lrlater )3iOI/IA 2C.0 2C.0 Lr

il::hcii Bian< 03 / A5 / IA

Reported t-n ng/L

Rl,-Analytical reporting limit
U-Undetected at reported detection l-imit

FORM-I



INORGAI{ICS ANAI,YSIS DATA
DISSOLVED METAIS
Page 1 of I

Lab Sample ID: OM45LCS
LIMS ID: IO-5292
Matrix: Watern^]^-^-".-ihorizedudLd ngacd>g 

^uLi<eported:. 03i09/1A

Analyte

SHEET

Analysis
Method

Spike
Found

Spike
Added

I
Recowery

Alsbfi:*@
INCORPORATED

Samrc].e ID: I"AB CONTROL

QC Report No: QM45-The Boeing Company
Project: Boeing Pfant 2 Source Control

Date Sampled: NA
Date Recei-ved: NA

BI,ANK SPIKE QUA]-ITY CONTROL REPORT

o

lrlererrrrr

Repcri.-ed rn ng,/L

l.J-t,).311-.,ri ilinri not met
Cont ro-I Lim-rts: BO-120%

1410A r95 200 9-1 .52

FORM-VII

ffi*#--# , q#####.,.



ANALYTICAL TI'A^
INORGANICS ANAIYSIS DATA SHEET RESOURCES\/

Dissolved Mercury by Method SW747OA INCORPORATED

AA
Data Rel-ease Authorizedr([/!..,' QC Report No: QL62-The Boeing Company
Renorfecl: O:,/O2,/1O UYt Project: BPS Source Control-I\gt,v!Lgv.rI

Date Received: 02/26/IO \ I

Pagelofl\-/

Client,/ Date PreP Date
ARI ID sampled Matrix AnaI Date RL Result

pL2SC-bJ- Z-O226IQ 02/26/10 Water 02/26/10 20.0 20.0 u

QL62A rA-4825 o3/07/7O

r"18-0226IA NA Water 02 / 26 / i0 20 . O 20 . 0 U

Method Btank o3/or/10

Reported in ng/L

RL-AnalYtical rePorting l-1mlt
U-Undetected at reported detectj-on limit

FORM-I

a"*i--ffi .=5' k*Hsffi ;:F -S



Arsb#:ri@
INCORPORATED

TNORGANICS ANATYSTS DATA SHEET
DISSOLVED META],S
Page 1 of 1

Lab Sample ID: QL62LCS
LIMS ID: 70-4825
Matrix: Water
Data Re-lease Authori z
Reported : 03 / 02 / 10

Analyte
Ana1ysis
Method

g:mF1e ID: LAB CONTROL

QC Report No: QL62-The Boeing Company
Project: BPS Source Control

I-)ete S:mnloel ; NA
Date Received: NA

BI,ANK SPTKE QUALITY CONTROL REPORT

Sp5-ke
Found

Spike
Added

E

Recovery a

Mercury

RonnrJ- ar'l i n naz'T

N-Control fimrt
Control Limits:

1410A 187 200 93.5?

not' met
BO-7202

FORM-VTI

s#:ii*;#-*s " ffi i'*+*i= nt



GENERAL CHEMISTRY ANALYSIS

tu*l-*:* : WHldx*t



SAI4PLE RESULTS-CONVENTIONALS antO1t,"oa6\
QL59-The Boeing Corapany RESOURCES\7

INCORPORATED

Date
Batch Method Units RI Sample

Matrix: Water nn ;... Pro j ect : BP2 Source Control
n-Fr D^r^--- ^,,:horized:l 1.j Event: NAudLd ncagd)g 6ut

Rcnorfcd Oj/O1 /'n | 4 D:tc Semnlcd' 02/26/10r\slrvrLsu. vJt wLt lv Lv uquE rqrrrl/auu.

J Date Received: 02/26/10

Client ID: PL2SC-W-Z-O2261O
ARI ID: 10-4804 OI59A

Analyte

pH 02/26/10 EPA 150.1 std units 0.01 6.83
022610#I

RL Analyticai report:-ng limlt
U UndeLected at reported detection f -imrt

L*a-;=# . HF#5-ffi-#-q:F

Water Sample Reporl--Ql59



REPLTCATE RESULTS-CON\IENTIONAIS 4NALyT1CALA
QL59-The Boeing Company RESOURCES\Z

INCORPORATED

Matrix: i^later f,l i
Data Release Authorizedffi
Reported: 03/OI/1^ I f'J

Project:, BP2 Source Controf
Event: NA

Date Sampled: 02/26/10
Date Received: 02/26/I0

Analyte Method Date Units SampJ-e Replicate(s) RPD/RSD

ARI ID: QL59A Client ID: PL2SC-W-Z-O226LO

pH EPA 150. I 02/26/10 sLd units 6. 83 6 -81 0.04

pH is evafuated as the Absolute Difference beLween the values rather than
Relati're Percent Difference

i^*dfr-"-;s# : H=tu*rwffF ;-

lnl:l- ar Ponl i c:f o Ponart--f)T (Or\eyvr r YuJr



LAB CONTROL RESULTS.CONVENTIONALS
Qt59-The Boeing Company

Matrix: water A|','
Data Rel-ease Author Lzed.{}1'
Dannrfo^ . na/O1 /1^ t\"f
^sIJv!Lsu. 

wJ/wLt Lw 
:/

Project: BP2 Source Control
Event: NA

Date Sampled: NA
Date Received: NA

Spike
ifnalyte/Method QC fD Date Units LCS Added Recovery

pH ICVL 02/26/10 std units 7.03 7 - 00 0.03
EPA 150.1

nH iq erralrratecl as the Absolute Difference between the values rather than
Dar^oni- Pa-^\ror\/ _ v! I -

Water Lab Control Report-Ql59

#**##: ffiffi#*.*



TOTAL SOLIDS

#E--F*: ffiffim=*



r,

Solids Data Entry Report Checked by: Vfl Date 3 /fr/10
Date 03/09/I0 Data Analyst: DM

Solids Determination performed on 03/08/L0 by MH

JOB SAMPLE CLIENTID TAREWEIGHT SAMPDISH DRYWEIGHT SOLIDS

!)M32 B PL2SC-SS-Z-030320L0 0.993 l-0.058 4.398 37 .52

**il#*: #ffi##+;;



Analytical Resources, Incorporated
Analytical Chemists and Consultants

ARf Job Noj Qda 3 2_

Parameter: (.2

Organic Extractions Laboratory
Analyst Notes

Cfient lD,

client Project: g f^ So.ce C,--rL*/

SOP Number(s): No Anomalies:
List problems, concerns, corrective actions and any other pertinent information

Lpe I t.,.ig h+ : 5n -4?
ttfuek(s S( /;* zo .q't^ Nc ?t)l tQ

S^^yi<- Dt;i vter=ht ,t i ?l^s];- R,^- - 166,b6a.

?i "];- P,^O 'w=r"iof- - &'47O

Duv uJ<t*la]- t,r,*!---t p/*s*i- fZ,-- = --- tSV -67 trl< ap /trl

5n*r?le- ut^.s St,ot-s*l-=A .^* -{x ^.,r,-r.=,i /u,--l fo ^/**r- r.'
{or posrttl= .-/.'1.,*t-,"s. -S*- si^-,1

5*-*( b "
T.- ta l--
a,- ii^c
c-hao.,n,g5

| - blaC-l- 6'xC

75*rL >,- vr-,

9? ii + drn- e-

a-+ a

u-C In o

U s".0
+o,',5 Po

eA.4A. \-4/) .

-----a-_
lrbtfat-e,

4e

2"

A""ty"t |titi"ltt Date:

-'Ze,L a{+.. KD.

y.O /te €-.e .l- 11;

;L -voir^*'e ac-:.2

L. Su t{ur cbo-
5f t)

Revision 006
1l12lD7

i0s6F
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Jl F- Ana I yti cal Reso u rces, I n co rpo rated

-aU Analytical Chemists and Consultants

May 7,2010

Kent Angelos
Golder Associates. Inc.
18300 NE Union Hill Road, Suite 200
Redmond. WA 98052-3333

RE: Boeing Plant 2 Source Control
ARI lD: QT80

Dear Kent:

Please find enclosed the original Chain-of-Custody (COC) records, sample receipt
documentation, and the final data package for the project referenced above.

Sample receipt information and analytical details are addressed in the Case Narrative.

An electronic copy of this package will be kept on file at ARl. lf you have any questions or
require additional information, please contact me at your convenience.

Sincerely,
A[t&i-ld]"n il$\{-" ruil$* i J it{: f.$. I 1.1 il.

Kelly Bo
Client Services Manager
(206) 6e5-6211
kellyF@arilabs.com
www.a.dlAbs.com

KB/eb

Kent Angelos, Golder Associates lnc.,
98052-3333

18300 NE Union Hill Road, Suite 200, Redmond, WA

Page 1 of

4611 South 134th Place, Suite 100. TukwilaWAg8l68 .2O6-695-6200.206-695-6201 fax



Chain of Custody
Documentation

prepared
for

The Boeing Company

Project: BP2 Source Control,

ARI JOB NO: QT80

prepared
by

Analytical Resources, Inc.
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ARr crient: flO 0 tun rl
COC No(s):

Jt A Analytical Resources, Incorporated

1, Analytical Chemists and Consultanrs Gooler Receipt Form

Assigned ARI Job No: Tracking No:

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) .. . .. . . .. . .. .

Temperature of Cooler(s) ('C) (recomrnended 2.0-5.0'C forchemistry)........ tf (8
lf cooler temperature is out of

Cooler Accepted by:

@
NO

NO

YES

@
e

e is out of complia[ce fill out form 00070F ,, T"mp Gun lD-#: €

il o,," ttlzz lttj r^., 96 1 5o tu,l
Complete custodyforms and attach all shipping documenE

Log-ln Phase:

-4)Was a temperature blank included in the cooler? yES /^O /
Whatkindof packingmaterial wasused?... Bubblewrap Wetlce Gel Packs F dG FoamBlock Paper Other: I

(--/ 
"(:\Was sufficient ice used (if appropriate)? ... ... ...... ... .. .....--.. ff,lX) yES NO

Were all bottles sealed in individual plastic bags? @ NO

Did all bottles arrive in good condition (unbroken)? f@ NO
Va

were all bottle labels complete and legibre? H No
Did the number of containers listed on COC match with the number of containers received? /VgS NO\<
Did all bottle labels and tags agree with custody papers? gq NO

Were alf boftles used correct for the requested analyses? ^ AF NO

Do any of the analyses (bottles) require preservation? (aftach preservation sheet, excluding VOCs)... @^ YES NO

Were all VOC vials ftee of air bubbles? /G) YES NO\-,- --I
Was sufficient amount of sample sent in each bottle? ... .. . ... . -\ /14 NO

-al 1\-/
DateVOCTripBlankwasmade€l\AR1................ (VDateVOCTripBlankwasmade€l\AR1................ (Y
WasSamp|eSp|itbyAR|.F,YES,Date/Time:-Equipment:-Splitby:

VtllA-l

tz lto ,,^., g 5 /
* Notify Project Manager of discrepancies or concems n

Sample lD on Boftle uampte lu on (;()G Sample lD on Bottle Sample lD on GOC

Actctitional Notes, Discrepancreg & Resolutions.'

By: Date:

Fedbubble$'
2'4 mm

.lt
C-l

>4 mdn

iltfi
Small ) "sm"

Peabubbles ) "pb"
Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Cooler Receipt Form Revision 014



Case Narrative

prepared
for

The Boeing Company

Project: BP2 Source Control,

ARI JOB NO: QT80

prepared
by

Analytical Resources, Inc.



ANALYTICAL
RESOURCES
INGORPORATED

Case Narrative

Project: Boeing Plant 2 Source Control
ARI ID: QT80
Matrix: Filter Bag
Date: May 7,2010

Sample Receipt Information

One solid matrix sample was received in good condition at ARI on 04122170 under ARI sample
delivery group QT80. One cooler arrived at an ambient temperature.

The sample was analyzed for the parameters listed below, as requested on the COC.

PCBs by Method 8082:

The sample was extracted on 4/26/10 and analyzed on 5/1/rc - within the method recommended
holding times.

Initial calibration (s): All analytes of interest were within method acceptance criteria.

Continuing calibration (s): Are in control.

Internal Standard (s): Are in control.

Samples: There were no anomalies associated with these samples.

Surrogates: All surrogate recoveries were in control.

LCS(s): All percent recoveries for the analytes of interest were within compliance.

Method Blank: The method blank was free of contamination.

Total Metals bv Methods 6010B.200.8. and 7471A

The sample was digested on 41221L0. The digests were analyzed between 4/23110 and 5/5/10 -
within the method recommended holding times.

Samples: No anomalies were encountered for these samples.

LCS/Btank Spike(s): All percent recoveries were within compliance.

Method Blank(s): Are in control.

Standard Reference: All percent recoveries were within compliance.



qDil:ifi :tiff IJ,'fi il".'J[:Jf;:""'.

Data Reporting Qualifiers
Effective 7l1Ol2O09

Inorganic Data

U Indicates that the target analyte was not detected at the reported concentration

* Duplicate RPD is not within established control lirnits

B Reported value is less than the CRDL but > the Reporting Limit

N Matrix Spike recovery not within established control limits

NA Not Applicable, anal$e not spiked

H The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike reoovery is not
possible

L Analyte concentration is <5 times the Reporting Limit and the replicate control limit
defaults to t1 RL instead of the normal 20% RPD

Organic Data

U Indicates that the tiarget analyte was not detected at the reported concentration

* Flagged value is not within established control limits

B Analyte detected in an associated Method Blank at a concentration greater than
onefialf of ARI's Reporting Limit or 5o/o of the regulatory limit or 5o/o of the analyte
concentration in the sample.

J Estimated concentration when the value is less than ARI's established reporting
limits

D The spiked compound was not detected due to sample extract dilution

E Estirnated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

O Indicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <2oo/oDnft or minimum RRF).

S Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of the
analyte

Laboratory QualityAssurance Plan Page 130 of 155 U"r"'o" t;;?33



ft) Analytical Resources, Incorporated

at Analytical Chemists and Consultants

NA The flagged analyte was not anallzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with low
spectral match parameters. This flag is used only for GC-MS analyses

M2 The sample mntains PGB congeners that do not match any standard Aroclor
pattem. The PCBs are identified and quantified as the Aroclor whose pattem most
closely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative idenffication"

Y The analyte is not detected at or above the reported concentration. The reporting
limit is raised due to chromatographic interference. The Y flag is equivalent to the
U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic columns.
Chromatogr:aphic interference prevented a positive identification on the second
column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >40o/o RPD with no obvious chrornatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances totral grain size with sample weight.

F Samples were frozen priorto particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of 'Tines" required to perform the pipette
portion of the grain size analysis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

LaboratoryQualityAssurance Plan Page 131 of 155 Version 13-000
8117lO9



suRR soLUTloNS 4t3t2010

LABEL SOLN ID TEST CONC. UG/ML SOLVENT EXP.
A 1706-2 ABN 100/150 MEOH 07t30t10
B 1633-3 SIM PNA 15t75 MEOH 08t12t10
C 1705-4 SIM ABN 25t37.5 MEOH 03to8t11
D 1689-2 LOW PCB 0.2 ACETONE 12t29t10
E 1661-2 HERB 62.5 MEOH 10to2t10
F 1683-3 PCP 12.5 ACETONE 12t09t10
G 1707-2 l,4DIOXANE 100 MEOH 03t19t11
H 1723-2 OP-PEST 25 MEOH 04to2t11
I 1634-1 LOW S. PNA 1.5 MEOH o8t12t10
J 1681-2 TBT-PORE 0.125 MECL2 12tO1t10
K 1689-1 MED PCB 20 ACETONE 12t29t10
L 1681-1 TBT 2.5 MECL2 12tO1t10
M 1682-1 EPH 1 500 MECL2 09t17 t10
N 1689-3 PCB 2 ACETONE 12t29t10
o 1699-1 TPH 450 MECL2 07to2t10
P 1707-4 HCID 2250 MECL2 07 to2t10
o 1620-2 EDB 1 MEOH 06t22t10
R 1615-1 RESIN ACID 250 ACETONE 06t17 t10
S* 1568-5 PBDE .25 MEOH 01t13t11
T 1674-2 ALKYL PNA 10 MEOH 07t30t10
U 1633-1 CONGENER 2.5 ACETONE o&t11t10
V
*rev lrified sol [ion
#p oject spel ific

Y
z

Page 1



LCS SOLUTIONS 4I3I2O1O

LABL SOLN ID TEST CONC. UG/MLSOLVENT EXP.
1 1716-1 PCB 1660 20 ACETONE o3t30t11

2# 1472-3 BCOC PEST 10 ACETONE NA
3 1705-3 PEST 02to4t20 ACETONE o3to8t11
4 1667-1 LOW PEST 0.2t0.4t2 ACETONE o6t26t10
5 1677-1 EPH 1 500 MECL2 11t12t10
6 1702-2 PCP 12.5t125 ACETONE o2t18t11
7 1705-1 ABN 100 ACETONE 07lo1t10
8 1681-4 TBT 2.5 MECL2 12tO1t10
9 1682-2 PORE TBT .125t.25 MECL2 12tO1t10
10 1698-2 ABN ACID 100t200 MECL2 07114t10
11 1642-2 TPHD 1 5000 ACETONE o9to7 t10
12 1698-1 ABN BASE 200 MEOH 07124t10
13 1613-1 LOW PCB 2 ACETONE 06to8t10
14* 1547-1 LOW ABN ACID 10t20 MEOH o4t10t10
15 1716-2 SIM PNA 15t75 MEOH o3t30t11
16 1707-1 DIOXANE 100 MEOH 11tost10
17 1644-1 1248 PCB 10 ACETONE ogt10t10

18* 1591-4 LOW SIM PNA 1.5 ACETONE o8t28t10
19 1685-3 AK103 7500 ACETONE 09/03/10
20 1682-4 PNA 100 ACETONE 12tO4t10
21 1593-3 SKY/BHT 100 MEOH o3t31t10
22 1702-4 HERB 12.5t12500 MEOH o4t17 t10
23 1706-1 LW ABN BASE 20 MEOH o3lo8,t11
24 1696-1 LOW ABN 10 ACETONE 01t13t11
25# 1481-1 DIPHENYL 100 MEOH NA
26 1723-3 OP-PEST 25 MEOH 11t20t10
27 1668-3 STEROLS 200 MEOH 10t30t10
28# 1684-1 ADD. PEST 4 ACETONE o3t25t10
29# 1496-3 DECANES 100 MEOH NA
30 1620-1 EDB/DBCP 0.2 MEOH o6t22t10

Page 1



31 1707-3 TERPINEOL 100 MEOH o3t19t11
32 1619-3 GUAIACOL 50-200 ACETONE o4t30t10
33 1639-3 RETENE 100 MEOH 09/03/10
34 1633-1 CONGENERS 2.5 ACETONE o8t11t10
35 1674-3 ALKYL PNA A 10 MEOH 10t28t10
36 1601-3 ALKYL PNA B 10 MEOH o5113t10
50 1617 -1 FULL RESIN 250 ACETONE 06117 t10
51 1696-3 DDTS 2.5 ACETONE 06/03/10
52 1613-5 1232 PCB 20 ACETONE o6t16t10
53 1703-3 DALAPON 50 MEOH 09111 t10
54 1701-2 PBDE 0.5 ACETONE 02t10t11

PROJT CT SPECIFIC S )LUTION
*=RE /ERIFIED SOLL TION

LCS SOLUTIONS 4t3t2010
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ftE Analytical Resources,lncorporated

a, Analytical Chemists and Consultants

Summary of Laboratory Gontrol Limits Metals Analyses
(All Methods & Sample Matrices)

Effective 511l}g
Control limits are updated periodically. Assure that you have ARI's current control limits by downloading the

files at the time of use. *lt*:liwvtw.aril*hs.cr:mi'i:rr:rli*lid*w*1**rjslAttl-CLs.zip

Element Matrix Spike Recovery LGS Recovery Replicate
RPD

Aluminum 75 125 80 - 120 S 2oo/o

Antimony 75 125 80 - 120 <20%

Arsenic 75 125 80 - 120 <20%

Barium 75 125 80 - 120 < 2OYo

Beryllium 75 125 80 - 120 <20%

Boron 75 - 125 80 - 120 <20%

Cadmium 75 - 125 80 - 120 <20%

Calcium 75 - 125 80 - 120 =20%
Chromium /c 125 80 - 120 <20%

Cobalt 75 - 125 80 - 120 < 2oo/o

Copper 75 125 80 - 120 <20%

lron 75 125 80 - 120 <20'A

Lead 75 - 125 80 - 120 <20%

Magnesium 75 - 125 80 - 120 < 20o/o

Manganese 75 - 125 80 - 120 <20%

Mercury 75 - 125 80 - 120 3 2oo/o

Nickel 75 - 125 80 - 120 s20%

Potassium 75 - 125 80 - 120 <20%

Selenium 75 125 80 - 120 3 2oo/o

Silica 75 - 125 80 - 120
= 

2jo/o

Silver 75 - 125 80 - 120 3 20o/o

Sodium 75 - 125 80 - 120 320%

Strontium 75 - 125 80 - 120 3 2oo/o

Thallium 75 - 125 80 - 120 !20Yo

Vanadium 75 - 125 80 - 120 3 2Oo/o

Zinc 75 - 125 80 - 120 <20%

Page 1 of 1



a^- Analyti cal Resources, I ncorporated

at Analytical Chemists and Consultants

(1) Laboratory Control Sample (LCS) spike recovery control limits also used as advisory control limits for sample matrix
spike (MS) analyzes. MS recovery values are advisory and not used to assess the acceptability of an analytical batch.
(2) Highlighted control limits (bold font) adjusted to demonstrate that ARI does not use control limits < 10 for the lower
limit or < 100 for the upper limit.
(3) 30 - 160 are default, advisory control limits used when there is insufficient data to calculate historic control limits. DO
NOT use these limits as the sole reason to reject the data from a batch of analyses.

Spike Recovery Gontrol Limits - Analysis of PCB / Aroclors in
Soil & Sediment Samples - EPA SW-846 Method 8082

Effective 511109
Control limits are updated periodically. Assure that you

time of use. i:tlt:;'i'.;+wtw.*ri1aL
have ARI's current control limits by downloading the files at the
r:;l:tv n I {:*r r-:*l I *rsw r*aada iAffi }-il 1-s. xi *

Routine
Analvsis PSDDA Low Level Low level

Soxhlet
Extraction

M edium
Level

Typical Repofting Limit (Ug/kg): 33 20 10 4 100 800

Nominal Sample Wet Weight (g): 12 25 25 25 10 5

Final Extract Volume (mL): 4 5 2.5 1 10 40

LCS Spike Recovery (1'z)

Aroclor 1016 48 106 52 101 53 - 100 37 - 106 30 - 1603 59 - 108

Aroclor 1260 50 - 121 52 - 126 58 - 112 50 - 116 30 - 1603 43 - 177

Method Blank / LCS Surrogate
Recoverv
Tetrachloro- m et a-xylene (TC MX) 46 1',t1 47 - 110 43 - 108 35 - 100 30 - 1603 49 - 110

Decachlorobiphenyl 51 112 48 - 119 48 - 118 40 - 109 30 - 1603 51 - 127

Sample Surrogate Recovery

Tetrachloro-meta-xylene (TCMX) 50 - 114 46 - 113 35 - 119 38 - 102 30 - 1603 28 - 106

Decachlorobiphenyl 42 - 127 40 - 130 33 - 143 34 - 141 30 - 1603 22 -',t68

Page 1 of 1



Data Summary Package
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The Boeing Company

Project: BP2 Source Control,
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PCB ANALYSIS



ORGAI{ICS ANAIYSIS DATA SHEET
PCB by GCIECD Method SW8082
Paqe l- of 1

Lab Sample ID: QT80A
LIMS ID:10-101-36
Matrix: Fil-ter
Data Refease Authorized:
Reported: 05 / 03 / L0

Date Extracted: 04/26/1'0
Date Analyzed: 05/0I/70 03:16
Instrument/Analyst : ECD7 /YZ
GPC Cl-eanup: No
SuIfur Cleanup: Yes
Acid Cleannn: Yes

CAS Number AnaJ-yte

6lr Dannr1- lr'ln.
Yv lrvFvr

Proj ect :

#stH:rb@
INCORPORATED

SampJ-e ID: PL2SC-SS-,I505A-042210
SAI'IPLE

QT8O-The Boeing Company
BP2 Source Control

Date Sampled: 04/22/10
Date Received: 04/22/1O

Samp1e Amount: 1.00 Filter
Final- Extract Vol-ume: 5.0 mL

Dilution Factor: 10.0
Silica Gel: Yes

RL Result

^LZOt9-!r-Z
J5.tOY-Zr-J
rzo I z-z>-o
1 1097-69-1
11096-82-5
I1.r04-28-2
III4I-l-O-J

Aroclor
Arocl-or
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

101 6

L24Z
L248
1254
L260
122r
r232

Panarl.ad i n Tal--lr\syv! Lgu Jf l r v udr l.ry

PCB Surrogate Recovery

qn
qo
7.4
5.0
5.0
5n
5n

qn
(n
1A

t2
11

qn

U

U

I

U

U

Decachl-orobiphenyJ-
Tet rachl- oromet axyl-ene

82 .52
76.02

FORM I



AXsbffsrb@
INCORPORATED

Matrix: Fifter

SW8O82/PCB SI'RROGATE RECOVERY ST]MNIARY

QC Report No: QT8O-The Boeing Company
Project: BP2 Source Control

Client ID TCIO( TOI OUT

MB-042610
.L\-D-UqZO]U
LCSD-042610
PL2 SC-SS-J5 054- 0 4 22 1 0

83.5U 7r.52
83.22 73.5?
85.2eo 71.8?
82.52 76.Oe"

n
n

0

(DCBP) = Decachl-orobiPhenYl
(TCMX) : Tetrachlorometaxyfene

LCS/MB LIMITS QC LIMITS

(30-160) (30-160)
(30-160) (30-160)

Prep Method: SW3580A
Log Number Range: 10-10136 to 10-10136

Page 1 for QT80
FORM-II SW8O82



fixsiffsrb@
INCORPORATEDORGANICS ATiTATYSIS DATA SHEET

PCB by CC/ECD Method S![8082
Page 1 of l-

Lab Sample ID: LCS-042610
LIMS ID: 10-10136
Matrix: Fil-ter
Data Re]ease Authorized:

Sample ID: LCS-0426L0
LCS/LCSD

QC Report No: QT80-The Boeing Company
Project: BP2 Source Controf

Date Sampled: 04/22/I0
Reported: O5/03/I0 Date Received: 04/22/L0

Date Extracted LCS/LCSD| 04/26/L0 SampJ-e Amount LCS: 1.00 Filter
LCSD: 1.00 Filter

Date Anal-yzed LCSI 05/0I/lO 02229 Fina.l- Extract Vofume LCS: 5.0 mL

LCSD: 05/0I/I0 02252 LCSD: 5.0 mL

fnstrument/Analyst LCS: ECDT/YZ Di]ution Factor LCS: 1.00
LCSD: ECDT /YZ LCSD: 1.00

GPC Cleanup: No Silica Gel: Yes
srr'l f rrr cl ernrrn. Yes Acid Cleanup: YesvJvqlruy.

Spike LCS SPike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Arocl-or 1016
Aroclor 1260

2.6 2.5 1048 2.7 2.5 1083 3. 83
2.3 2.5 92.02 2.3 2.5 92.02 0.0%

PCB Surrogate RecoverY

LCS LCSD
Decachl-orobiphenyl 83.22 85.22
Tetrachl-orometaxvfene 73.5e" 77.8e"

Reported in Tota1 Pg
RPD calculated using sampfe concentrations per SW846.

FORM III



Lab Name: ANALYTICAL RESOURCES, INC

ARI Job No.: QT80

Lab Sample ID: QT80MB1

Date ExtracLed: 04/26/tO

Date Analyzed: 05/ol/Lo

Time Analyzed: 0205

4
PCB METHOD BLAI\K SUMMARY

Client: THE BOETNG COMPANY

Project: BP2 SOURCE CONTROL

Lab FiIe ID: 0430A030

Matrix: SOLID

fnstrument ID: ECDT

GC Columns z ZB5/Z'H-35

ANALYZED

05/or/ro
os / oL/ to
05 / ot/ Lo

BLANK NO.

QT8 oMB1

THIS METHOD BLANK APPLIES TO THE FOLLOWTNG SAJVIPLES, MS and MSD:

SAMPLE NO.
LAB

SAMPLE ID

01
vz
n?

QT8 0LCSl_
QT8 0LCSD1

QT8 0LCSl_
QTSOLCSDl

PL2SC-SS-,f505A-0422 lQT80A

IfiN_

page 1- of 1
FORM IV PCB



Aisiffsrb@
INCORPORATEDORGAI\IICS AIIALYSfS DATA SHEET

PCB by GCIECD Method SW8082
Page 1 of 1

Lab Sample ID: MB-042610
LIMS ID:10-10136
Matrix: Filter 4
Data Re.l-ease Authorizedz ,../t/
KEPOTECO: U5/ UJ/ IU

Date Extractedl. 04/26/I0
Date Analyzed: 05/01/1,0 02:05
Instrument,/Analyst t ECD7 /YZ
GPC Cleanup: No
Srr I f rrr Cl cenrrn: Yesvf vsrrsr.
n^ii 

^t^--,,*. 
v-ACIO Lreanup: res

Sample ID: MB-042610
METHOD BI,ANK

QC Report No: QT80-The Boeing Company
Projectz BP2 Source Control

Date Sampled: NA
Date Received: NA

Sample Amount
Final- Extract Vol-ume

Dilution Factor
Sil-ica Gel-

1.00 Fil-ter
5.0 mL
1.00
Yes

Resu].tCAS Nunber AnaJ.yte

l_zo I q- L!- z
5J40v- Z L-Y
126 I z-zY-o

_L_LUvb-dz-f,
r r LU4- Z6- Z

_1 1r4_L-l_O-J

Arocl-or
Arocfor
Aroclor
Arocl-or
Arocl-or
Aroclor
Arocl-or

101 6
rz+ z
1248
LZJ 4

IZOV
r22L
1"232

PanarJ-od in Taf-1r\e}Jv! rvuaf Fv

PCB Surrogate Recovery

oq

0.5

0.5 u
0.5 u
0.5 u
0.5 u
0.5 u
0.5 u
0.5 u

Decachlorobiphenyl
T e t rachl- orome t axvl- ene

83.5%
7L.5Z

FORM I



METALS ANALYSIS



INORGAI\IrCS A\IAIYSIS DATA SHEET
TOTAT METAIS
D:aa Inf 'l

L2n \:mn tA t tl' trldub
LIMS ID: 10-101-37
Matrix: SoiI
Data Release Authorized
Renortecll. 05/06/I0

ANALYflGAL(A
RESOURCES \7
INCORPORATED

Sanple ID: PL2SC-SS-J505A-042210
SA}4PLE

QC Report No: QT8O-The Boeing Company
Project; BP2 Source Control

Date Sampled: 04/22/I0
Date Received: 04/22/IO

Percent Total Solids: 15.0?

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nurnber Analyte RL mg/kg-dry O

3050B 04/22/I0 200.8 05/05/lO 7440'38-2 Arsenic
3050B 04/22/I0 601-0B 04/28/I0 7440-43-9 Cadnium
3050B 04 /22/L0 6010B 04 /28 /10 7440-47-3 Chromium
3050B 04/22/I0 6010B 04/28/70 7440-50-8 Copper
3O5OB O4/22/I0 200.8 05/05/I0 7439-92-]- Lead
CLP 04/22/10 -141IA 04/23/1'0 7439-97-6 Mercury
3050B 04/22/t0 6010B 04/28/I0 1440-22-4 Silver
30508 04/22/!0 60108 04/28/I0 7440-66-6 Zi,nc

tl-Analvte rrndetcr-1-F.l :l- oirzen RLv nrrqrl'

Rl-Reportinq Limit

1

1

3

1

6

0.1
z

11
4

L54
4L4
307
o.4

2U
6 1,990

FORM-I



Alsbfi:rb@
INCORPORATED

INORGAI{ICS AI{AI,YSIS DATA
TOTA], METATS
Page 1 of 1

Lab Sample fD: QT8OMB
LIMS ID: 10-10137
Matrix: Soil-
Data Rel-ease Authorized
Renorfecl:- O5/O6/I0

Percent Total- Solids: NA

SampJ-e ID: METHOD BLANK

Af- Qonnrl. lrln. OTRO-Thc Rnei na CrY -Jmpany
Project: BP2 Source Control

D:f c Samnl ecj : NA
Date Received: NA

SHEET

Prep
Meth

Prep
Date

Arralysis Analysi-s
Method Date CAS Number AnaIYte RL rnglkg-dry O

30508
30508
30508
3050B
3050B
CLP

JU:UtJ
3050B

200.8
6 0108
6010B
60108
200.8
1 4'7IA
6 010B
6010B

A)

0.2
0.5
0.2

1

0 .02
0.3

1

0.2
0.2
0.5
0.2

1

0.02
0.3

1

04/22/r0
04/22/70
04/22/70
04/22/r0
04/22/r0
04/22/t0
04/22/r0
04/22/r0

05/05/1,0
04/28/r0
04/28/r0
o4/28/t0
05/05/r0
04/23/r0
04/28/10
04/28/r0

7 4 40-38-2
1 440-43-9
1440-41-3
7 440-50-8
1 439-92-L
1 439-9"1-6
1 440-22-4
7 440-66-6

Arsenic
Cadmium
Chromium

T ^-i
Mararrrrr

Silver
ZINC

U

U

U

U

U

U

U

U

IT-Ahi l rrl-a rrnrlatoaf aal :l- ni rron

RL-Reporting Limit
RL

FORM-I



fiis:f*8rb@
INCORPORATED

INORGAT.IICS AI.IALYSIS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: QTSOLCS
LIMS ID: 10-10137 / ..
Matrj-x: Soil- A4"l)/
Data Release Authorized,\f(
Renorted: n\/O6/tO f IV

AnaJ-yte
Analysis
l4ethod

Sanp1e ID: LAB CONTROL

Of- Ronnr1- ltln . OTR fl-Tho Rna i nn f-eY 'Jmpany
Project:. BP2 Source Control

Detc S:mnled: NA
Date Received: NA

B],ANK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike
Added

I
Recovery

Arsenic
Cadmium
Chromium

Ma rct t rrz

Silver
zt-t1c

200.8
601_ 0B
6 010B
6010B
200.8
141TA
6010B
6 0108

99 .62
99.8U
99.42
95 .62

104?
92 .0e"
I04Z
100?

24 .9
49 .9
AO'1

41 .8
zo

0 .46
52.L

50

25 .0
50.0
50.0
s0.0

25
0.50
50.0

50

Reported in mglkg-dry

N-Control- limit not met
NA-Not Applicabl-e, Analyte Not
Control Limits: 80-120%

Spiked

FORM-V]I



TOTAL SOLIDS



JD Analyticat Resources, Incorporated

1t Analytical Chemists and Consultants

Organic Extractions Laboratory
Analyst Notes

Client lD:

cfient Project: g Fa 5.y-r<e, (.,*.+.v.ol

ARI Job No.:

Parameter:

. cQ.rt+

A(c6
:^'/

SOP Number(s):

List problems, concerns, corrective actions and any other pertinent information

?tue '/;^u (8*$.".- 0t"';* 1 >F*i

'€'+ L/'eiqh f', = 6 06.11

I

"t/ Plos*i< Rt^*,

r.t h# Ce,r+r,.^-*io^ 14...qt,*) v,,/;.+Lu't p/^s.i-r. Ri'*, j = llZ.?^A

.r-l 1- ),e.+ve,-

,./u*io.zs . -5+i- LI/z<'

tu{ i leqh



Soli.ds Data Entry Report Checked by: W Date , !/2_gUJDate: 04/23/Io Data Analyst: DM

Solids Determination performed on 04/22/L0 by DM

JOB SA]VIPLE CLIENTID TAREWEIGHT SAMPDISH DRYWEIGHT SOLIDS

QT80 B PL2SC-SS-,J505A-0422 0.939 5.248 1.585 15.02



a^ Analytical Resources, Incorporated

W Analytical Chemists and Consultants

Total Solids Bench Sheet

Laboratory Section

Balance tD: oU€r 55

dF+q\e

Oven ldentification: e-1

Samples in Oven: Date: '\'22- 10 Time: t* 5 Temp: lo?"c. Analyst:D$

Removed from Oven: Date: {'e'b'ro Time: qTq Temp: lbl Dc' 
Analyst: txcr

Source of Total Solids Data lf From A Different Lab: ul.aV'lO

1 ) Place a check mark in this column if samples have dried > 12 but < 24 hours. . When samples have been al 1O4E < 12
hours, constant weight must be verified as described in SOP 100235. Use a 2no bench sheet for additional weightings.

Revision 003
11t20t09

I

I

I

I

I

I

I

I

I

I

ARI
Sample lD

Tare
Weight (g)

Tare +
Sample
Wet (q)

Tare +
Sample
Drv (q)

Date & Time
Last Weight

Final
Weighting
>12 hrsl

oraS ft o.q53 rD.tl.\-"1 5-tot' J
tul\ o.q-]q p.'bfr V. tt'6 ,{

t\ A.aflta to.\4p .{. r?1
t\ T a.@,9 rCI.153 q.egq

\\ ?, o.4-1q 1o.5tQ q.onq

$ F' o.qqD @-€-"9 '\. t t-t,

a.qG-"| lo.aao 1.q^b
\\ u o.qu3 t0- -1\q/ 3. q#t"

\i 5 o.q1?- 1e- 3t5 t. t' 6Ls

\\ -fLJ o.qtr& lo- qal\ &{. !3% v

Qaw fr- B a.qeq 6-a'{fi l.5B&
- A'le-\q s:r'

--"'$-lt-,o 
-

5050F Page 05038



 

 

ATTACHMENT C 
 

DATA VALIDATION REPORT 

PROVIDED ON CD 
 



Stormwater Source Control Round 4 Sampling Report 
Boeing Plant 2 

 

BP2 Stormwater Source Control R4 Rpt.doc  Report 
June 2010   

 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



 TECHNICAL MEMORANDUM 

 

Date: 5/13/2010 Project No.: 013-1646-010.600.01 
To:  Will Ernst Company: The Boeing Company 

From: Kate McPeek, Environmental Scientist             Email:           kmcpeek@golder.com  

cc:  Liz Shea and Ted Norton, GAI  
RE: BOEING PLANT 2 – STORMWATER SOURCE CONTROL SAMPLING ROUND 4 (11/2009-

4/2010) DATA VALIDATION QA/QC REVIEW  
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1.0 INTRODUCTION 
A total of eight stormwater samples including a field duplicate, seven filter bag samples, eight equipment 
blank samples, and one bentonite chips sample were collected November 2009 through April 2010.  This 
sampling was conducted as part of the 1994 Administrative Order on Consent between Boeing and EPA 
Region X and details are specified in the Revised Stormwater Source Control Work Plan – Attachment A 
– Sampling and Analysis Plan (Golder and Floyd| Snider, 2007).   The purpose of the stormwater 
sampling is to identify potential sources and extent of contamination to the Duwamish Waterway.  
Samples were analyzed by Analytical Resources Incorporated (ARI) of Tukwila, Washington for the 
following parameters:   
 

• Semivolatile organic compounds (SVOC) by EPA Method 8270D GC/MS 
• Polynuclear Aromatic Hydrocarbons (PNAs) by EPA Method 8270D GC/MS SIM 
• Polychlorinated biphenyls (PCBs) by EPA Method 8082 
• Metals (Arsenic, Cadmium, Chromium, Copper, Mercury, Lead, Silver, and Zinc) by EPA Methods 

6010B, 7000 Series, and 200.8.    
• pH by EPA Method 150.1. 

 
Samples were analyzed in accordance with procedures described in Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods (USEPA SW-846, 3rd edition) 8270D, 8270D-SIM, 8082, 6010B, 
7060, 7421, 7470, and EPA Method 200.8, Revision 5.5; Determination of Trace Elements in Water and 
Wastes by Inductively Coupled Plasma-Mass Spectrometry.  
 

2.0 SAMPLE DELIVERY GROUPS, SAMPLES AND ANALYSES 
Samples were analyzed and data were reported by the laboratory in batch numbers/sample delivery 
groups (SDGs) as summarized below:  
 
PW89 (SVOCs, PNAs, and Dissolved Metals) and PW88 (Dissolved Low Level Mercury): 
PL2SC-W-V-110909                   PL2SC-W-DUP-110909 PL2SC-W-G-110909 

 
PX33 (PCBs and Dissolved Metals) and PX30 (Dissolved Low Level Mercury): 
PL2SC-W-EB1-111209   

PX46 (Dissolved Metals) and PX47 (Dissolved Low Level Mercury): 
PL2SC-W-J249-111309   

 
PY96 (PCBs and Dissolved Metals) and PY97 (Dissolved Low Level Mercury): 
PL2SC-W-EB3-112309 
   

QC17 (PCBs and Dissolved Metals) and QC18 (Dissolved Low Level Mercury): 
PL2SC-EB2-121809 
   

QE75 (PCBs and Metals): 
PL2SC-SS-J249-010810 
   

QF18 (PCBs and Dissolved Metals) and QF21 (Dissolved Low Level Mercury): 
PL2SC-EB1-011210 
   

QI23 (Dissolved Metals and pH) and QI24 (Dissolved Low Level Mercury): 
PL2SC-W-J505A-020310 
   

QI75 (PCBs and Metals): 
PL2SC-SS-I-020510 
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QI78 (PCBs and Dissolved Metals) and QI90 (Dissolved Low Level Mercury): 
PL2SC-EB3-020510 
   

QJ96 (Dissolved Metals and pH) and QJ98 (Dissolved Low Level Mercury): 
PL2SC-W-B-021210 
   

QL59 (Dissolved Metals and pH) and QL62 (Dissolved Low Level Mercury): 
  PL2SC-W-Z-022610 
 
QM32 (PCBs and Metals): 
  PL2SC-SS-Z-03032010 
 
QM43 (PCBs and Dissolved Metals) and QM45 (Dissolved Low Level Mercury): 
  PL2SC-EB2-030310 
 
QO78 (PCBs and Metals): 
  PL2SC-SS-J505A-030910 PL2SC-BE1-030910 
 
QQ03 (PCBs and Dissolved Metals) and QQ02 (Dissolved Low Level Mercury): 
  PL2SC-EB1-032610 
 
QQ28 (Dissolved Metals and pH) and QQ32 (Dissolved Low Level Mercury): 
  PL2SC-W-A-032910 
 
QR17 (Metals): 
  PL2SC-SS-A-040210 
 
QR83 and QU55 (PCBs and Metals): 
  PL2SC-SS-B-040710 
 
QS55 (PCBs and Dissolved Metals) and QS56 (Dissolved Low Level Mercury): 
  PL2SC-EB3-041310 
 
QT80 (PCBs and Metals): 
  PL2SC-SS-J505A-042210 
 
Quality assurance/quality control (QA/QC) reviews of laboratory data were performed in the laboratory in 
accordance with the laboratory quality assurance program plan.  The data validation QA/QC review 
focused primarily on laboratory result summary sheets and quality control summary sheets to ensure that 
work plan data quality objectives were met for the project.  Data validation was conducted in accordance 
with the criteria outlined in the National Functional Guidelines for Organic Data Review (EPA 1999) and 
the National Functional Guidelines for Inorganic Data Review (EPA 2004), modified to include method 
specific requirements of the laboratory analytical methods.  Raw data sheets were reviewed as necessary 
to confirm conditions reported and to support application of qualifiers to analytical results.  
 
The validation level specified in the Revised Stormwater Source Control Work Plan – Attachment A - 
Sampling and Analysis Plan (SAP) is a Level 1 which is considered a basic review.  Level 2, a more 
detailed (per SAP Tables 4-7) validation was performed per Golder’s request (April 4, 2007).   The 
following is a summary of quality control elements associated with each analytical fraction and the status 
of that element as a result of the data validation process. 
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3.0 SAMPLING, DOCUMENTATION AND REPORTING 
Sample acknowledgements, chain-of-custody, request forms, and data package completeness were 
evaluated with the following noted: 

 It was noted during review of the SAP that various compounds were not analyzed or did 
not meet requested reporting limits for SVOCs and PNAs.  In some cases action levels 
were set to the laboratory RL, as laboratory RLs were greater than National 
Recommended Water Quality Criteria for Priority Toxic Pollutants (NRWQC) criteria.   

 
 Table 7 of the SAP specifies that ARI sufficiently demonstrate analyst capability and 

method detection limit (MDL) studies for EPA Methods 8270D and 8270D SIM.  ARI’s 
Laboratory Quality Assurance Plan (LQAP) specifies standard operating procedures and 
other elements of ARI’s training program.  Internal and/or external performance 
evaluation samples are used periodically to assess staff competency.  Unacceptable 
results or insufficient number of performance evaluation samples will result in remedial or 
additional training as specified in ARI’s LQAP.  ARI MDL studies are performed and 
calculated in accordance with 40 CFR Part 136, Appendix B and are periodically updated 
as necessary and/or according to regulatory requirements. 

 
 Various SDGs: Recorded cooler temperatures occasionally exceeded the recommended 

temperature (4˚C + 2˚C) for sample preservation.  No action was taken since the samples 
are delivered to the laboratory on the same day as sample collection. 

 
 SDGs QL59 and QQ32:  pH analysis was requested since the field meter was not in 

working order on the day of sample collection.  The data validator performed a cursory 
review of the sample results and found that transcriptions and associated QC were in 
control.  The recommended hold time for pH analysis is 15 minutes.  These samples 
were not analyzed within 15 minutes of sample collection, as noted in the laboratory case 
narrative.  No action was taken except to note. 

 
 SDGs QE75, QI75, QM32, QO78, QR17, QR83, QU55 and QT80:  Filter bag samples 

(also referred to as suspended solids) were collected over extended periods of time (a 
one to two week period or longer when necessary) and were "collected" on a given day.  
Chain of custody date represents the date that the filter bag was removed from the 
system and submitted to the lab. Filter bag samples were analyzed for PCBs and metals.   

 

 SDG PX33/PX30: Equipment blank (PL2SC-W-EB1-111209) corresponds to the water 
sample in SDG PX46/PX47 and the filter bag sample in SDG QE75.  

 
 SDG PY96/PY97:  Equipment blank (PL2SC-W-EB3-112309) corresponds to the filter 

bag sample in SDG QI75. 

 
 SDG QC17/QC18: Equipment blank (PL2SC-EB2-121809) corresponds to the water 

sample in SDG QL59/QL61 and the filter bag sample in SDG QM32. 

 
 SDG QF18/QF21: Equipment blank (PL2SC-EB1-011210) corresponds to the water 

sample in SDG QI23/QI24 and the filter bag sample in SDG QO78. 

 
 SDG QI78/QI90: Equipment blank (PL2SC-EB3-020510) corresponds to the water 

sample in SDG QJ96/QJ98 and the filter bag sample in SDG QR83/QU55. 
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 SDG QM43/QM45: Equipment blank (PL2SC-EB2-030310) corresponds to the water 

sample in SDG QQ28/QQ32 and the filter bag sample in SDG QR17. 

 
 SDG QQ02/QQ03: Equipment blank (PL2SC-EB1-032610) does not correspond to any 

samples.  After this equipment blank was collected the sampler was found damaged.  A 
new equipment blank (SDG QS55/QS56) was collected for the replacement sampler and 
sampling proceeded. 

 

 SDG QS55/QS56: Equipment blank (PL2SC-EB3-041310) corresponds to the filter bag 
sample in SDG QT80. 

 
 Field duplicates were not collected for suspended solids since filter bag samples are 

collected over an extended time period making duplicate collection impossible.  

 

4.0 SEMIVOLATILE ORGANIC COMPOUNDS 
The laboratory provided a full data package for the SVOC analyses.  The items reviewed during validation 
are summarized below.  

4.1 Analytical Methods – acceptable 
Samples for SVOC analysis were analyzed by gas chromatography/mass spectrometry (GC/MS) using 
EPA SW846 Method 8270D. 

4.2 Sample Holding Times – acceptable 
All water samples were extracted within seven days of sample collection and analyzed within 40 days of 
extraction. 

4.3 Laboratory Reporting Limits  
The laboratory achieved the RLs required by the approved SAP (Golder and Floyd|Snider, 2007) with the 
following exceptions: 
 

 SDG PW89:  Thirteen target compounds: aniline, azobenzene, benzidine, 1,4-dioxane, 
retene, tributyl phosphate, triphenyl phosphate, alpha-terpineol, butyl diphenyl 
phosphate, butylatedhydroxytoluene, dibutyl phenyl phosphate, pyridine, and n-
nitrosodimethylamine were not analyzed as requested on Table 3 of the SAP.   

 
 SDG PW89:  Water reporting limits for target compounds 2,4,6-trichlorophenol, 2,4-

dinitrotoluene, 3,3’-dichlorobenzidine, bis-(2-chloroethyl)ether, hexachlorobenzene, 
nitroso-di-n-proplyamine, and pentachlorophenol were higher (by a factor of 10X) than 
requested because they were analyzed via GC/MS instead of GC/MS SIM as requested 
on Table 3 of the SAP.  For these eight compounds, the action levels are less than the 
RLs:  
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Compound SAP 
Reporting 
Limit (µg/L) 

PW89 
Reporting 
Limit (µg/L) 

Action 
Level 
(µg/L) 

2,4,6-trichlorophenol 0.5 5 2.4 
2,4-dinitrotoluene 0.5 5 3.4 
3,3’-dichlorobenzidine 0.5 5 0.5 
bis-(2-chloroethyl)ether 0.1 1 0.53 
hexachlorobenzene 0.1 1 0.1 
nitroso-di-n-proplyamine 0.5 5 0.51 
pentachlorophenol 0.5 5 3 

 

4.4 Instrument Calibration and Tuning  
A review of the instrument calibration, calibration frequency, and tuning was performed.  All of the 
calibration criteria for the target analytes as listed on Table 7 of the SAP were met with the following 
exceptions for continuing calibration verifications: 
 

 SDG PW89: The ccal percent difference for compounds 2,2-oxybis(1-Chloropropane) 
and Butylbenzylphthalate were out of control high. The sample was a non-detect for 
these compounds and was qualified UJ to indicate an estimated value.  

 
 SDG PW89: The ccal percent difference for compounds Hexachlorobutadiene, 2,4-

Dinitrophenol and Hexachlorocyclopentadiene were out of control low.  The sample was 
a non-detect for these compounds and was qualified UJ to indicate an estimated value. 

4.5 Internal Standards Recovery – acceptable 
Internal standard areas and retention times for all field samples, associated quality control, and calibration 
data were within established quality control limits.    

4.6 Blank Contamination – acceptable 
The method blanks were free of contamination.    

4.7 Surrogate Recovery – acceptable 
All surrogate recoveries were within control limits. 

4.8 Matrix Spike Compound Recovery  
MS/MSD analyses were not performed.  Refer to LCS/LCSD results for a measure of precision and 
accuracy.   

4.9 Laboratory Control Sample Recovery  
Laboratory control/laboratory control duplicate samples (LCS/LCSD) were evaluated using ARI control 
limits.  LCS/LCSD percent recoveries and RPDs were acceptable and within specified criteria with the 
following exception: 
 

 Compounds bis(2-Chloroethoxy) Methane, 4-Chloroaniline, Hexachlorocyclopentadiene, 
Acenaphthylene, 4-Nitroaniline, N-Nitrosodiphenylamine, Carbazole, and 3,3’-
Dichlorobenzidine were out of control low for the LCS.  The LCSD was in control for all 
except Hexachlorocyclopentadiene.  No action was required since the LCSD was in 
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control and Hexachlorocyclopentadiene was already qualified due to the continuing 
calibration verification issue.    

4.10 Field Duplicate Sample Analysis 
Field duplicate samples were not collected and analyzed for SVOCs due to reasons (limited volume and 
high variability) described in Section 3.1.4 of the approved SAP.   
 

5.0 POLYNUCLEAR AROMATIC HYDROCARBONS  
The laboratory provided a full data package for PNA analysis.  The items reviewed during validation are 
summarized below.  

5.1 Analytical Methods – acceptable 
Samples for PNA analysis were analyzed by selected ion monitoring (SIM) GC/MS using EPA SW846 
Method 8270D SIM. 

5.2 Sample Holding Times – acceptable 
All water samples were extracted within seven days of sample collection and analyzed within 40 days of 
extraction. 

5.3 Laboratory Reporting Limits  
The laboratory achieved the RLs required by the approved SAP (Golder and Floyd|Snider, 2007) with the 
following exception: 
 

 SDG PW89:  Nine target compounds 2,4,6-trichlorophenol, 2,4-dinitrotoluene, 3,3’-
dichlorobenzidine, benzidine, bis-(2-chloroethyl)ether, hexachlorobenzene,  n-
nitrosodimethylamine,  nitroso-di-n-proplyamine, and pentachlorophenol were not 
analyzed via EPA Method 8270D SIM as stipulated on Table 3 of the SAP.  Seven of the 
nine target compounds listed above were analyzed by EPA Method 8270D, but the 
requested reporting limits were not met (see section 4.3 above for details).  The 
remaining two target compounds (benzidine and n-nitrosodimethylamine) were not 
analyzed by the lab (see section 4.3 above).  No action required since these compounds 
are not analyzed by 8270D SIM, thus the method was listed incorrectly in the SAP. 

5.4 Instrument Calibration and Tuning  
A review of the instrument calibration, calibration frequency, and tuning was performed.  All of the 
calibration criteria for the target analytes as listed on Table 7 of the SAP were met with the following 
exception: 
 

 SDG PW89: Naphthalene, 2-Methylnaphthalene, 1-Methylnaphthalene, Acenaphthylene, 
and Dibenzofuran were out of control or not recovered in the initial calibration verification 
(ICV).  No action was required since the rest of the calibration parameters were in 
control. 

5.5 Internal Standards Recovery – acceptable 
Internal standard areas and retention times for all field samples, associated quality control, and calibration 
data were within established quality control limits.    

5.6 Blank Contamination – acceptable 
The method blanks were free of contamination. 
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5.7 Surrogate Recovery – acceptable 
All surrogate recoveries were within control limits. 

5.8 Matrix Spike Analysis 
MS/MSD analyses were not performed.  Refer to LCS/LCSD results for a measure of precision and 
accuracy.    

5.9 Laboratory Control Sample Recovery  
LCS/LCSDs were evaluated using ARI control limits.  LCS/LCSD percent recoveries and RPDs were 
acceptable and within specified criteria with the following exception: 
 

 SDG PW89: Benzo(a)pyrene was out of control low for the LCSD.  No action was 
required since the LCS was in control.    

5.10 Field Duplicate Sample Analysis 
Field duplicate samples were not collected and analyzed for PNAs due to reasons (limited volume and 
high variability) described in Section 3.1.4 of the SAP.   
 

6.0 POLYCHLORINATED BIPHENYLS 
The laboratory provided a full data package for PCB analysis.  The items reviewed during validation are 
summarized below.  

6.1 Analytical Methods – acceptable 
Samples for PCB analysis were analyzed by GC/MS using EPA SW846 Method 8082. 

6.2 Sample Holding Times and Preservations – acceptable 
All samples were extracted within 14 days of sample collection for solids (within seven days for waters) 
and analyzed within 40 days from the date of extraction. 

6.3 Reporting 
The following sampling, documentation and reporting discrepancies were noted: 
 

 SDG PX33: The case narrative stated that sample PL2SC-W-EB1-111209 was analyzed 
on 11/7/09. This sample was actually analyzed on 11/17/09.  No action was taken except 
to note.  

 
 SDG QC17: The full data package for PCB analysis sent by the laboratory included 

calibration data for a client other than Boeing.  ARI was contacted about this error.  No 
further action was taken. 

 
 SDG QI78: The case narrative stated that sample PL2SC-EB3-020510 was received on 

2/3/2010 when it was actually received on 2/5/2010.  ARI was contacted and the 
laboratory issued a revised case narrative. 

 
 SDGs QM32 and QO78: In certain cases the laboratory assigned a P qualifier to Aroclor 

result(s) to indicate that the analyte was detected on both chromatographic columns but 
the quantified values differed by ≥40% RPD with no obvious chromatographic 
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interference.  In these cases a J qualifier was added by the data validator to emphasize 
that the result was estimated. 

6.4 Laboratory Reporting Limits  
The laboratory achieved the RLs required by the SAP with the following exceptions: 
 

 The reporting limits were not met in cases in which the samples were analyzed at 
dilutions due to high concentrations of target compounds. 

 SDGs QE75, QI75, QM32, QR83 and QT80:  In certain cases the laboratory assigned a 
Y qualifier to Aroclor result(s) to indicate that the analyte was not detected at or above 
the reported concentration and the reporting limit is raised due to chromatographic 
interference. The Y flag is equivalent to the U flag with a raised reporting limit.   In these 
cases a UY qualifier was added by the data validator to emphasize that while the 
detection limit was elevated, PCBs were not detected at the elevated level.   

6.5 Instrument Calibration 
A review of the instrument calibration was performed.  All of the calibration criteria were met with the 
following exceptions:   
 

 It should be noted that the approved SAP (Golder and Floyd|Snider, 2007) indicates that 
CCVs should be performed every six samples and at the end of the analytical sequence.  
While USEPA Method 8082 (December 1996) recommends that a calibration standard be 
performed after each group of 10 samples the method requires that a calibration standard 
must be analyzed after each group of 20 samples.  Calibration standard analysis 
frequency was performed according to USEPA Method 8082 criteria.     

 Various SDGs: In some cases ICVs were listed as having a true value of 250 ppb but 
were actually spiked at 1200 ppb or 1250 ppb.  This was clarified with ARI and no further 
action was taken. 

 SDG QI75: The case narrative from ARI states that the closing CCV was out of control 
low on the second column for Aroclor 1248 and 1260.  The CCV was reanalyzed, 
resulting in Aroclor 1248 in control and Aroclor 1260 still out of control low.  The first 
column was in control for both analyses.  ARI was contacted for clarification since the 
failing CCVs could not be found in the raw data package and it was unclear if data were 
reported from the failing column.  The laboratory stated that the failing CCVs were not 
included because the CCV was immediately reanalyzed and was in control.  Data were 
reported from the failing column because it had a higher value and the software 
automatically reports from the column with higher values.  No further action was taken 
except to note. 

6.6 Internal Standards Recovery – acceptable 
Internal standard areas and retention times for all field samples, associated quality control, and calibration 
data were within established quality control limits. 

6.7 Blank Contamination – acceptable 
The method blanks and equipment blanks were free of contamination. 

6.8 Surrogate Recovery 
All surrogate recoveries were within control limits with the following exceptions: 
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SDG Sample ID Issue Qualifier Reason 
PY96 PL2SC-W-EB3-112309 Surrogate DCBP 

≥40% RPD between 
two columns 

n/a No action other than to note. 

QE75 PL2SC-SS-J249-010810 Surrogates DCBP 
and TCMX diluted out 
of sample. 

n/a No action other than to note.  Analyst 
notes state that the matrix was oily. 

QI75 PL2SC-SS-I-020510 Surrogates DCBP 
and TCMX diluted out 
of sample. 

n/a No action other than to note.   

6.9 Matrix Spike Analysis 
Matrix spike and matrix spike duplicate analyses were not performed on suspended solids or stormwater 
samples due to reasons (limited volume and high variability) described in Section 3.1.4 of the SAP.  Refer 
to LCS/LCSD results for a measure of precision and accuracy. 

6.10 Laboratory Control Sample Recovery 
LCSs were evaluated using ARI’s control limit criteria.  It should be noted that Table 4 of the SAP 
specifies PCB acceptance criteria for solids.  ARI control limit criteria are as stringent if not more stringent 
than the limits specified in Table 4.  LCS/LCSD percent recoveries and RPDs were acceptable and within 
specified criteria with the following exceptions: 
 

 SDG QO78: LCS and LCSD for Aroclor 1016 were out of control high for sample PL2SC-
SS-J505A-030910.  No action was taken since the sample was a non-detect for this 
analyte. 

 SDG QO78: LCS for Aroclor 1016 was out of control high for sample PL2SC-BE1-
030910.  No action was taken since the sample was a non-detect for this analyte and the 
LCSD and CCALs were in control. 

 SDG QR83: LCS for Aroclor 1016 was out of control high for sample PL2SC-SS-B-
040710.  No action was taken since the sample was a non-detect for this analyte and the 
LCSD and CCALs were in control. 

6.11 Field Duplicate Sample Analysis 
Field duplicate samples were not collected and analyzed for PCBs due to reasons (limited volume and 
high variability) described in Section 3.1.4 of the SAP. 
 

7.0 INORGANICS 
The laboratory provided a full data package for inorganics analysis.  Items reviewed during validation are 
summarized below.  

7.1 Analytical Methods – acceptable 
Samples for total and dissolved metals analysis were prepared using EPA Methods 200.8, 6010B, 3050B 
or acid digestion.  Metals analysis was completed by EPA Methods 6010B, 7471A and 200.8.   Samples 
for trace mercury analysis were analyzed by cold vapor atomic absorption spectrometry (CVAA) using 
EPA Method 7470A.   

7.2 Sample Holding Times – acceptable 
All samples were prepared and analyzed within the recommended holding period from the date of 
collection; 180 days for metals and 28 days for mercury.  All holding time criteria were met. 
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7.3 Reporting 
The following reporting discrepancy was noted: 

 SDG QM45: The case narrative originally stated an incorrect date of digestion for 
dissolved low level mercury analysis.  ARI was contacted and the laboratory issued a 
revised case narrative. 

7.4 Laboratory Reporting Limits 
The laboratory achieved the RLs required by the approved SAP with the following exceptions: 
 

 In early 2007, due to ongoing zinc contamination within ARI’s metals laboratory, zinc 
reporting level for EPA Method 6010B was revised from 6 µg/L to 10 µg/L (0.6 mg/kg to 1 
mg/kg for solids).  The revised reporting limit is slightly higher than the approved quality 
assurance project plans.  No action was taken. 

 
 The reporting limits were not met in cases in which the samples were analyzed at 

dilutions due to high concentrations of target compounds or interferences.  No action was 
taken. 

7.5 Initial and Continuing Calibration Verification  
All initial calibration, initial calibration verification (ICV) and CCV results for total and dissolved metals 
were within 10% of the initial calibration except as noted below. CCVs were performed every ten samples 
and at the end of an analytical sequence.  Instrument precision criteria as specified in the SAP (Tables 5 
and 6) were met with the following exception: 
 

 SDGs QQ28 and QQ30: CCV2 for silver was out of control high and CCV4 for silver was 
out of control low.  Samples were qualified as estimated (J/UJ) for this analyte. 

7.6 Blank Contamination  
The equipment, method, and continuing calibration blanks were free of target compounds with the 
following exceptions:   
 

SDG 
 

Sample ID 
Detected 
Analyte 

(Concentration) 
Qualifier Reason 

PX33 PL2SC-W-EB1-111209 Zn (10 µg/L) J+ for water 
 
 
n/a for solid 

Elevated (estimated) result due to equipment 
blank contamination (SDG PX46). 
 
No qualification necessary since zinc 
concentration is ≥10x blank result (SDG QE75). 
 

PY96 
 

PL2SC-W-EB3-112309 Zn (10 µg/L) n/a No qualification necessary since zinc 
concentration is ≥10x blank result (SDG QI75). 
 

QI75 Method Blank Cu and Zn ≥ RL n/a No qualification necessary since the associated 
sample contained Cu and Zn ≥10x the blank 
results. 

QM43 PL2SC-EB2-030310 Zn (20 µg/L) n/a No qualification necessary since zinc was not 
detected in associated water sample (SDG QQ28) 
and associated filter bag sample (SDG QR17) 
contains Zn ≥10x blank result. 
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7.7 Laboratory Control Sample Recovery – acceptable 
Laboratory control samples were performed with each analytical batch. All LCS/LCSD recoveries were 
acceptable and within the QC limits of 80 to 120 percent.  RPDs were also in control. 

7.8 Matrix Spike Analysis – acceptable 
Matrix spikes were performed on selected stormwater samples.  LCS/LCSD data were used to assess 
accuracy in cases where matrix spike quality control was not performed (due to limited sample 
volume/mass in most cases, including all suspended solids samples) by ARI.   Matrix spike percent 
recoveries were acceptable.  

7.9 Duplicate Analysis – acceptable 
Field duplicate data were used to assess precision on water samples associated with SDG PW88/PW89.   
Field duplicate analysis criteria were met.  Laboratory duplicate analysis was performed on selected 
stormwater samples.  LCS/LCSD data were used to assess accuracy in cases were laboratory duplicates 
were not performed (because precision analysis was unnecessary on SDGs where the sole sample was 
an equipment blank or limited sample volume made duplicate analysis impossible).   

7.10 Interference Check Sample Analysis – acceptable 
All interference check sample analysis results for total metals were within 20% of the true value, analyzed 
at the appropriate frequencies. 

7.11 Linear Range Check Standard – acceptable 
The linear range check standard analyzed for ICP analyses was within ±10%. 

7.12 ICP Serial Dilution Analysis – acceptable 
All serial dilution results were less than 10% difference for analytes greater than 50 times the IDL. 

7.13 Internal Standard Analysis 
Internal standard recoveries for metals were not assessed because the data is not summarized by ARI (it 
is not achievable with current LIMS setup) and because this data is only available in the raw data 
package.  If internal standard recovery is outside acceptance criteria the laboratory follows standard 
operating procedures consistent with the referenced method to identify and address the issue.  Typical 
steps include flushing the instrument with a rinse blank followed by analyzing a calibration blank to assess 
internal standard responses.  Once it is determined that instrument drift isn’t occurring, the sample is 
reanalyzed at a dilution.  Since associated quality control was within acceptance criteria, an assessment 
of internal standards is not necessary for a Level 1 review. 

7.14 Field Duplicate Sample Analysis – acceptable 
Field duplicate sample pair is as follows: 
 

Laboratory SDG Sample Field Duplicate Sample 
PW88 & PW89 PL2SC-W-V-110809 PL2SC-W-DUP-110909 

 
Work plan goals for precision were met for dissolved metals.  See further discussion above in Section 7.9. 
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8.0 DATA QUALIFIERS 
Data qualifiers applied by the laboratory have been removed from the data summary report sheets and 
superseded by data validation qualifiers as follows: 

The following qualifiers were used to modify the data quality and usefulness of individual analytical 
results. 

U – The constituent was analyzed for, but was not detected above the reported sample quantitation 
limit. 

J – The constituent was positively identified and detected; however, the concentration reported is an 
estimated value because the result is less than the quantitation limit or quality control criteria 
were not met. 

J+ – The constituent was positively identified and detected; however, the concentration reported is an 
estimated value because the result may be biased high. 

J- – The constituent was positively identified and detected; however, the concentration reported is an 
estimated value because the result may be biased low. 

UJ – The constituent was not detected; the associated quantitation limit is an estimated value because 
quality control criteria were not met. 

R – Data are rejected due to significant exceedance of quality control criteria.  The analyte may or 
may not be present.  Additional sampling and analysis may be required to determine the 
presence or absence of the constituent.  For statistical reasons, rejected values are not included 
in the database. 

UR – The constituent is rejected at the reported quantitation limit. 

UY – The reporting limit is elevated due to interference.  The result is not detected.  

 

9.0 DATA ASSESSMENT 
Data review and validation was performed by an experienced quality assurance chemist independent of 
the analytical laboratory and not directly involved in the project.  This is to certify that I have examined the 
analytical data and based on the information provided to me by the laboratory, in my professional 
judgment, the data are acceptable for use except where indicated by data qualifiers, which may modify 
the usefulness of those individual values. 

 
        May 13, 2010  
Kate McPeek       Date 
Environmental Scientist, GAI 
 
 
 
 
 
        May 14, 2010  
Kent Angelos       Date 
Principal Environmental Scientist, GAI 
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